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DiscEiPTioif AND Use oe Genfebal Tables 22 and 23 . 


Suppose a 'body to bave been projected witb an initial velocity and 
when moving witb a velocity v to be acted upon by a retarding force 
26v^j at which instant let t denote the time and ^ the space described. 
Then the cubic law of resistance gives rise to the following expressions 
for determining a and t corresponding to a given- loss of velocity 
namely ’ ■ 



and W = 


2 



The retarding effect of the air on the. motion of 'projectiles has been 
expressed under the form 2bv ^ ; but as the resistance of the air varies 
only approximately as the cube of the velocity^ the coefficient b must 

vary with v. The numerical values of 2000^^ for spherical and for 

elongated ogival-headed shot have been determined experimentally, 
where m = weight of the shot in lbs. and d its diameter in inches.* 


‘Kcports oix Experiments made with, the Bashforth Chronograph, 1865-70,” pp. 114, 153, 
[V0L. TOt] ^ ■/ h,/] 



-- MIK0TES OF FEOCEEBINOS OF 

' W' '■■ ■ ■■ 

^:appose;;tiiat,'2000i number corresponding to tbe' 

mean value of F and Tlientbe above equations take tbe form ' , 
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Thus from the above equations we find that s— and i— are functions 

of r,v, and of N, which depends upon the external form but rot on the 
ot the projectile. Taking equation (2), suppose that 
. 1 initial velocitVj and that Vy, Vo, r^, &c., arc the velocities of the 
Hu(.t at times ty, ^, + 4, 4 + 4 + 4j &c., we have 
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F-17mS ogival-headed shot, 

/ -t7W p., v,:=]690f.»., p*a=1680 f.s., r3=1670 f.8., &c., and If, cor- 
responds to a velocity 1695 f.a., iV, to 1685 f.s., If, to 1675 f.s., &c. • 

„ **• was formed showing the times in whidh the projectile 

jJelTbyLXlfuS;? ■“ 

;.!Lf V‘«.^«T>red to find by the help of the General Table 

t time the velocity of a / 00-lb. elongated shot would be reduced 

from 1314 to 1129 f.s. Here d=ll-52 inches and ^ = -1890. By 

I able aa wo find l"-0806 corresponding to a velocity 1314 f.s., and 

2' -]464 to a velocity 1129 f.s. Hence (time required) x ~=2''1464 

-r'-oaofis ‘ 

*=5"-621. 


: 1"'0658, which gives the required time =l"’0658-f--1896 


1810 f ® ^ elongated shot was 

,1810 f.s., and that it was asked m what time its velocity would be 

*^n«d to 1022 f.s. Hero d=.8-92 inches, and ^ = -3183, and the time 

teluir«d=(3''-033S-i''-316S)-»-8183=l''-8172^-3188=:5”*709. 
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(3) Suppose it was asked how muck the velocity of a 115-Ib. 
elong’ated shot would be reduced from 1200 f.s. in 3"’6o0. Here 

° fP' 

^/ = 6’92 inclies and — =*4164. We must first calculate tlie value of 

/ — = 3'^*659 X •4164 = 1^'‘5236. ■ , Hence tiie , required velocity will be 

opposite the time r'*523l3 added to T'* 7309, which l 3 eIoiigs to the initial 
velocity 12.00. f.s. t that is, .opposite 3''*2,54o, which is 1004 f.s. : .Hence 
in 3'^*659 the velocitv of a 115-lh.'shot would be reduced from 1200 to 
1004 £s. I 

' The Oleieral Time Table for spherical shot is used in precisely the same 
manner to find either the time in which a given loss of velocity takes 
place, or die loss of velocity which takes place in a given time. The 
(General Tables 20 and 21 connecting space and velocity were calculated 
from formula (1) in precisely the same manner as those connecting 
velocity and time have been calculated from formula (2); but the 
form of the equation connecting the space and time is one which 
does not admit of the formation of a general table to shew the direct 
dependence of one on the other. But suppose it was desired to know 
in what time a 115-lb. elongated shot would describe 4000 ft., starting 
with an initial velocity of 1200 f.s. First find what would be the velocity 
V when the shot had described 4000 ft. by the General Table 21, and 
then find by the help of Table 23 in what time the velocity would fall 
from 1200 f.s. to v. These general tables may perhaps admit of being 
used to calculate the trajectories of shot fired with high initial velocities 
and low angles of elevation. 


Deceniber 20, 1871. 


MINUTES OF PEOCrEUINGS OF 


22 A General Table for faeilitatmg the Calculation of the Time 
corrcsf ending to a given loss of Velocity of any Spherical Shot. 


f.S. 

189 0*0013 
188 *0148 

187 *0285 

186 0*0423 
185 *0563 

184 *0704 

183 0-0846 
182 *0992 

I8I -1138 

180 0*1285 

179 0*1434 
178 -1585 

177 -1738 

f76 O' 1892 

17s ‘2050 
174 '2208 

173 0-2367 
172 ■2330 

1 71 '2693 

170 o"2859 

169 0-3026 

165 -3196 

167 -3369 

166 0-3543 

*65 -yiM 
, It6i‘ ' 3%7 

163 0-4077 
162 -4261 

J6l •4446 

' tieo 0-4634 

»59 0*4824 

ifSS 'S017 
*57 -5213 
* 5 ® *‘■5411 
»SS 'S^H 
* 54 , 'SSJ? 

*53 0*6024 
*52 1 • 6 s !34 

;< 5»4 -(W 
0'»64 

140 o-essi 

;*4» ■7107 

'*47 7333 I 

146, 07562 j 
» 4 J:' 7796 
,«44 -fcsa 
743 0-8273 

143 -8517 i 

tfi.j *8765 j 

140 I' 0-9018 


5 I 4 


-6905 

•7129 

7355 

75 % 

■7819 

■8056 

1*97 ' 
I '8542 ■ 

1 -8790 I ■ 
■9043 I ■ 


■4901 

■5095 

-5292 

■S492 

•5695 

■5900 

■6108 

■6319 

■6534 

-6751 

•6972 
•7197 
1 -7424 
7635 
•78^ I 

i *Si 28 


*4921 *4940 

*5^4 j *5JE34 

'53^2 I *5331 


2 *5512 
5 'S 7 ^ 

3 ‘5921 

5 *6129 
) *6341 

\ *6556 

’^773 

' ‘6995 

7219 

7447 

7678 

79H 

’S152 

‘f394 

‘S641 

'8% I 

! '914^ 1 


7 '2002 

5 *2160 

3 -2319 

5 *2481 

^ *2644 

i *2809 

> *2976 

^ *3145 

> *3317 

; '3491 

i *3666 

•3S43 

•4023 

•4205 

•4390' 

■Ain 

•4767 

■4959 
•5154 
•5351 I 

■SSS3 ! 
•5756 

-5962 

■6171 

•6383 

•6599 

•6817 j • 


3 '5593 
^ *5797 
r '6003 

i *6213 
; ‘6426 

> '6642 

I ‘6SC1 

7084 

7310 



THE EOYAL ARTIIiEKY EfSTITUTiOS. 

Tai/e 22 — (onihiued. 


5 

V. 9 

8 

7 

6 5 4 

r ® 

2 


i ' 0 

£ s. t! 

139 0-9274 

•9300 

*9326 

•9352 '9378 - 94 ^ 

*9430 

•9456 

!. 

1 *9482 

' '95OS 

138 '9535 

■9561 

■9587 

•9614 *9640 *9667 

■9693 

•9720 

■9746 

•9773 

137 "9800 

•9826 

•9S53 

•9880 -9907 -9933 

■9960 

■99S7 

•0014 

’OO4I 

136 I *0068 

*0095 

•0122 

*0149 *0177 *0204 

*0231 

•0259 

*0286 

*0315 

J 35 '0342 

•0370 

•0397 

■0425 -0453 -0481 

*0509 

•0537 

■0565 

■0593 

134 ■ *0621 

*0649 

•0677 

•0705 *0734 *0762 

*0791 

•0819 

*0848 

•087.7 

133 ^’P 9 oS 

*0934 

•0963 

*0991 *1020 *1049 

•1078 

*1107 

•1136 

•1165 

132 ■1195 

•1224 

•1253 

•12S3 -1312 -1342 

•1371 

•1401 

•1430 

•1460 

131 'I49O 

•1519, 

*1549 

•1579 •1609 *1639 

•1669 

*1699 

•1729 

*1759 

130 ri79o 

•1820 

•1S50 

*i8Si *1911 *1942 

•1972 

•2003 

‘2033 

*2064 ,' 

120 I‘20<)!^ 

*2126 

■2157 

*2188 *2219 *2250 

‘22S1 

•2312 

•2344 

■2375 

128 ’2407 

•2438 

•2470 

•2502 *2533 *2565 

•2597 

*2028 

•2660 

•2692 

127 , *2724 

■2756 

•2788 

•2821 *2853 *2885 

*2918 

*2950 

*2982 

•3015 

126 1*3048 

•3080 

' ’ 3 J 23 

•3146 >3179 -3212 

3245 

■3278 

•33 

*3344 

125 -3378 

•3411 ■ 

•3444 

•3478 -3511 -3545 

•357S 

•3612 

•3645 

■3679 

124 -3713 

•3747 

•3781 

*3815 *3849 

•3918 

•3952 

•3987 

•4021 

123 I -4056 

*4090 

•4125 

•4160 *4195 *4230 

•4265 

•4300 

'4336 

* 437 J 

122 *4407 

•4442 

•4478 

■4513 '4549 ‘4585 

*4620 

*4656 

*4692 

■4728 

I2I .. *4764 

*4800 

•4836 

■4873 -4909 -4945 

■49S2 

*5018 

•5055 

•5092 

120 1*5129 

•5166 

•5203 

•5240 *5277 *5315 

•5352 

*5390 

•542S 

■5465 

1 19 1*5503 

•SS 4 I 

■S 579 

•5617 -SSSS -5694 

•5732 

•5770 

•5809 

■5847 , 

1,18 *5886 

•5925 

■5963 

*6002 *6041 *6080 

•6120 

•6159 

*6198 

•6238 

117 *6278 

■6317 

■6357 

•6397 -6437 -6478 1 

•651 8 

•6558 

■6599 : 

•6639 

1 16 I '6680 

*6721 

•6762 

*6803 *6844 *6886 

*6927 

•696S 

*7010 

' *7051 

1 15 *7093 

•7135 

•7177 

•7219 *7261 *7304 : 

•7346 

•738S 

' *743 i 

*7473 

1 14 7516 

*7559 

*7602 

•7646 -7689 -7732 

•7776 

•7S19 

•7863 ' 

•7907 

II3 1*7951 

•7996 

•S040 

•8084 i *8129 *8174 

•82 IQ 

*8264 

*8309 

•8354 

11,2 ■ : *8400 1 

•S44S 

•8491 1 

! *8536 *8582 1 *8628 

•8674 

•8720 

•8767 / 

•8813 

III . *8860' 

•8907 

■8954 

•9001 *9048 *9096 

*9143 ' 

•9191 

■9238 

*9286 

no 1*9334 

■9383 ! 

•9431 

*9479 *9528 *9577 

•9627 

•9676 

•9726 

' *9775 

109 1*9825 . 

•9875 ! 

•9925 

! *9975 -0025 -0076 

•©126 . 

-0177 ' 

•0,228 

*0279 

108 2*0331 

■0382 : 

■0434 

*0486 *0538 *0591 

•0643 

•0696 

*0748 

*oSoi 

107 *0854 ^ 

■'O908 ; 

■0961 

•1015 *1069 *1124 

•1178 

•1232 

*1287 

*1341 

106 2*1396 

•1452 

•1507 

^ *1562 *i6iS *1674 

•I 73 J 

-17S7 

*1844 

•1901 

105 *1958 ! 

•2016 I 

•2073 

•2131 *2189 *2247 

•2306 

•2364 

•2422 

•2481 

104 ^540 

*2600 

■2659 

! *2719 *2779 *2840 

•2900 ■■ 

*2961 

‘3022 

•3083 

103 2*3145 

•3207 ' 

■3269 

•3331 ‘3393 -3456 

‘ 35^9 

■3582 

•3645 

*3708 

102 *3772 

■3^*36 

■3900 

•3965 -4029 -4094 

•4160 

•4225 

•4290 

*4356 

1 01 *4422 

■44S9 

■ 4 SS 5 

! *4622 *4689 *4757 

*4824 

•4892 

•4960 

*5028 

100 2*5096 

•5165 

•5234 

1 *5303 ‘5373 *5443 

• 55^3 

■5583 

■ 5<^54 

i *5724 

99 2*5795 

•5867 

■5938 

1 *6010 *6082 *6155 

.•6227 

•6300 

*6373 

*6446 

98 *6519 

■6593 

•6667 

t *6741 *6816 *6891 

•6966 

•7041 

*7117 

•7192 

97 *7268 

■7344 

*7421 

•7498 -7575 -7653 

*7731 

•7809 

•7887 

[ *7965 

96 2*8044 

■8123 

*8202 

*8282 *8361 *8441 

•8521 

*8602 

*8683 

*8764 

95 *8846 

•892s 

•9010 ; 

‘9092 *9174 -9257 

•9340 

•9423 

•9506 

*9590 

94 *9674 

•9758 

•9843 

•9928 *0013 -0099 

-0185 

*0271 

‘«>357 

•0444 

93 \ 

•0618 ! 

*0706 

•0794 *0882 *0970 

•1059 

*1148 

*1237 

•1327 

EmlKijiHII 

•1508 

•1598 

•1689 *1780 'I87I 

*1963 

•2055 

‘2147 

*2240 


•2420 

•2520 

'2614 *2708 *2803 

*2898 

•2993 

*3088 

*3184 


•3377 

•3474 

*3571 ' *3668 *3766 

•3864 

! -3962 

•4060 





6 


MINUTES OF PKOCEEDINGS OF 


23 A General Table for facilitating the Calculatmi of the Time 
correspofidmg to a given loss of Velocity of any Elongated Shot (Ogival Head). 
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EIPLOIIENT OE AETILIERJ IN THE FIELD. 
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CAPTAIN W. a. BllANCKEE, E.A. 


HaBges. Since infantry fire imxy now "be considered as eflfective at 800 yds. 

and deadly at 300 yds., to bring guns to within case shot range 
of unshaken troops, more especially on ground admitting of cover, is to 
lead them to certain destruction ; while firing at ranges from 4000 to 
5000 yds. may be considered a waste of ammunition to be encouraged 
in an enemy but avoided on one^s own pjart. It may then be laid down 
that artillery ought to avoid engaging troops at distances under 800 or 
over 3000 yds. when acting on the ofibnsivo, and that case shot is useful 
mainly for the defensive ; though on rare occasions, when an enemy has 
become utterly demoralised by a fii^e at the longer range, victory may be 
completed by allowing the guns to accompany the assaulting columns. 

Diifiei m iU Th© duties of artillery in the fi.eld are : — 

1. To begin the action. 

2. To hold an enemy in check, and thus gain time for 

the other arms- to deploy. ■ 

3. To prepare for the attack of the other arms. 

4. To withdraw an enemy^s fire .from them. 

5. To aid the pursuit. 

6. To cover a retreat. 

officer To enable artillery to carry out the above duties, it is 
necessary that its commander should be well acquainted with 
^ the intentions of the officer commanding the troops to which 

it may be attached ; but this he cannot possibly be unless he is close to 
Mm. It may therefore be kid down that the place of the officer com- 
manding the artillery is near to the commanding officer, so long as the 
Iroepi are not enp^ged, but that when the batteries have once opened 
fire, the eoirecting of ranges, the keeping up of a sufficient supply of 
asiffiunition, the choice of the objects to be aimed at, will require his 


^ « M#fii ” by Krtfl Frinz zu Hobeiiloli0-ln.gelfingm. 

** Qebmiieb i«x FeMoaiiw, Xaetic,” 
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attention, and Ms place will be with, the guns, returning to the com- 
manding officer of troops when they cease firing. 

AttacMng The attaching of single batteries to brigades is to be 
singlebatteries avoided, foi* the following reasons : — - 

to brigades. ^ « 

1. The captain^ as above stated^ will have to be withdrawn 

from it to attend on the ofBcer commanding the 
brigade. 

2. Two batteries together have the advantage of one being 

able to correct its range by the other. 

3. The massing of artillery is facilitated by keeping two or 

more batteries always together. 

Artillery Hence it follows that the artillery attached to a division 

auacliedto a ought to be kept together Under one commander. ’Of course 
Detach * ents acting independently will require some artillery with 

when^nwes-"^' their advance guards. Guns must also be attached to 
sarj. brigades acting alone, whether of cavalry or infantry. But 

Detaching if the detaching of a single battery is to be deprecated, much 
divisions. more SO is that of a division of a battery; when rendered 
absolutely necessary, as it may be from local causes, such as for the 
purpose of knocking down a barricade, let the division return to its 
battery immediately on completion of such special duty. 


Hules for the Application of Artillery in the Meld, 

Application of , The exigencies of battle must be our guide in laying down 
artillery. these rules; for what is ordered in times of peace and 
practised on field days is attempted in battle, and therefore rules, except 
they provide for such exigencies, are utterly worthless. 

Four orders of battle exist : — 

1. Ofiensive. 

2. Defensive* 

3. The pursuit. 

4. The retreat (deliberately made). 

Two more orders might be included — the reconnaissance and the hurried 
or forced retreat ; but neither can be conducted according to fixed rules — 
the first changing from the ofiensive to the defensive, and back again, 
while laying down rules for the latter would be about the same as laying 
them down for a thatcher in the act of falling from the roof he has been 
repairing. 

The offensive battle may be said to commence somewhat 
battiTbya i^hus : — The advance guard of the division comes upon the 

Brngiedivision. enemy; its foremost infantry or cavalry engage him; it becomes 
clear, from the position occupied and the nature of the defence 
he offers, that it is his intention to remain on the defensive. The 
artillery attached to the advance guard is at once brought up into care- 
fully selected positions, and with its fire occupies the enemy, while 


Orders of 
battle. 
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lianges. Siiicc iiifimtiT firemav iiowbe considered as effective at 800yds. 

and deadly at 300 yds., to bring guns to witliin case shot range 
of unshaken troops, mure especially on ground admitting of cover, is to 
lead them to certain destruction ; while firing at ranges from 4000 to 
oCiOO yds. may be considered a waste of ammunition to be encouraged 
in an etieniy but avoided on oiie^s own part. It may then be laid down 
that artillery ought to avoid engaging troops at distances under 800 or 
over 30(Nj yds. when acting on the offensive, and that case shot is useful - 
mainly fur the <lefensive ; though on rare occasions, when an enemy has 
become utterly demoralised by a fire at the longer range, victory may be 
completed by allowing the guns to accompany the assaulting columns. 

the The duties of artillery in the field are : — 

1. ■To-,, begin the - action, ■■ 

2. To hold an enemy in check, and thus gain time foi* 

the other arms to deploy. 

3. To prepare for the attack of the other arms. 

4. To withdraw an enemy^s fire froni them. 

..' ■ 5.' -To .aid the pursuit. ■ 

, 0. To cover a retreat. 

The offiw To enable artillery to carry out the above duties, it is 
wmro&iotimg necessary that its commander should be well acquainted with 
* the iiitentioiis of the officer eommaiiding the troops to which 

it may be attached ; but tins he cannot possibly be unless he is close to 
him. It may therefore be laid down that the place of the officer com- 
manding the artillery is near to the eomraanding officer, so long as the 
troops are not engaged, hut that when the batteries have once opened 
fire, the correcting of ranges, the keeping up of a sufficient supply of 
ainmtinitioii, the choice of the objects to be aimed at, will require his 


♦ “ IiieftE ttbfr <lie VerweixduBg der Feld-Artilleritt ” by Kraffc Prims zn Hobeiilolie-I»gelfiiigeii. 
TattbiTt** Qi'braiicli der Peld-Ariillerie.” Tarik*” 
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attention; aiid liis place will be with the gunS; returning to the com- 
manding officer of troops when they cease firing. 

Attacbrng attaching of single batteries to brigades is to be 

BmglebattmesaYOided; for the folb — • 

:to' brigades. ■' 

1 . The captain; as above stated; will have to be withdrawn 

from it to attend on the officer commanding the 
brigade. . 

2. Two batteries together have the advantage of one being 

able to correct its range by the other. 

3. The massing of artillery is facilitated by keeping two or 

more batteries always together. 

Hence it follows that the artillery attached to a division 


.Artillery 

attacbedto a ought to be kept together Under on© commander. ’Of course 

dmsion. o _ A ^ _c> 

Defcacliments, 
wlie.E neces- ■ 
sary. 

DetacHng 
divisions. 


divisions acting independently will require some artillery with 
their advance guards. Guns must also be attached to 
brigades acting alonO; whether of cavalry or infantry. But 
if the detaching of a single battery is to be deprecated; much 
more so is that of a division of a battery; when rendered 
absolutely necessary; as it may be from local causeSj such as for the 
purpose of knocking down a barricade; let the division return to its 
battery immediately on completion of such special duty. 


Orders of 
battle. 


JRules for the Application of Artillery in the Field. 

Application of. The exigencies of battle must be our guide in laying down 
artillery. these riiles ; for what is ordered in times of peace and 
practised on field days is attempted in battle; and therefore ruleS; except 
they provide for such exigencies; are utterly worthless. 

Pour orders of battle exist : — 

1. Ofiensive. 

- 2. Defensive. 

“ 3. The pursuit. 

4. The retreat (deliberately made). 

Two more orders might be included — the reconnaissance and the hurried 
or forced retreat ; but neither can be conducted according to fixed rules — 
the first changing from the ofiensive to the defensive; and back agaiH; 
while laying down rules for the latter would be about the same as laying 
them down for a thatcher in the act of falling from the roof he has been 
repairing. 

The ofiensive battle may be said to commence somewhat 
SittieTy a advance guard of the division comes upon the 

Biiigie division, enemy; its foremost infantry or cavalry engage him; it becomes 
clear; from the position occupied and the nature of the defence 
he ofierS; that it is his intention to remain on the defensive. The 
artillery attached to the advance guard is at once bx'ought up into care- 
fully selected positions; and with its fire occupies the enemy; while 

' . ; ' • ' 
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dispositions are made with the other arms for attack. Suppose first;, an 
unaided attack is determined on. The commander of the 
gumfattack- ^^'tillery being informed of this decision, as well as of the 
ing unaided, point Selected for the attack, the batteries advance to the 
shorter ranges, try to dismount the enemy^s guns and shatter 
his troops wherever visible, and thus prepare for the assault of the other 
arms. 

Suppose next, that either before the advance guard engages 
guarTkoep. ^ engaged, the enemy is found too strong for it to 

ing ihe enemy cope with single-handed. The commander of the division, by 
Se i^^uke the further clisposition, 

comes up. and he will find himself forced at once to bring up more 
artillery to strengthen that of the advance guard already 
engaged, in order to keep his more powerful enemy in check and gain 
time for the deployment of his infantry— a step the more necessary should 
the advance guard have become already seriously eiigTiged, to enable it 
to hold out without exposing itself to a serious check before the laro^ei* 
masses can come up. ^ 

Attack of divi- The attack of the division commences as that of the 
guard, by bringing the artillery to shorter ranges 
guard. against that part of the enemy’s position to be attacked. 
Attackbya An attack is made by a whole corps in a similar manner 
wkoio corps, to that laid down for the dirision and the brigade; there 
is, ho V ever, the modification that its advance guard is preceded by 
a vanguard of its own, accompanied by artilierV; and standing in 
the same relation to it as the advance guard itself does to the corps. 

•1 corps, the roseiwe artillery is brought up to 

md that ot the advance guard in covering the deployment as well as 
m prepmng for the attack of the other aims, while each division 
retams Its own artillery for local protection. Should, however, either 
the nature of the ground or the order of battle render it desirable to 
attack at_a different place to that at wliicli the advance o-iiard is 
^ugaged, its artillery may be retained for local purposes, while that of 
the divisions is massed with reserve artillery on the decisive point. 

Attack. „ 1 he actual attack is earned out with coliunns of infantry 
under cover of this fire, which advance agamst the 
enemy m soon as he appears sufficiently shaken, the artillery tire beim- 
dirwted upon his mfantryas long as it is possible to do .so without 

columns, and then diverted on to his artillery 
and such of ks rewrvea as may bo within range. Cases may occur 
column.^ will totally musk their own artillery, 

B*pi»»aflank. . engagement conducted as above, the artillery comino- 

into action on the flank of the advance guard will itseff 
espose one flank, which will want protecting at finst, but will soon bo 

covered by tho mfantiy deploymg on both sides of it, as Iffiey Xort 

mvanubly do, the only exception being when the ground .suitable for 
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mfaiitry tactics. lies wliolly on one fl.ank .of the ■ artille,ry. This excep- 
. tioiial case demands a special ■ proteetion' for the exposed 'flank of, the 
guns; , 

Pursuit. Should .an attack succeed^ and our infantry possess thom- 

selxes of the enemy^s position^ this must at once be secured 
by udrancing all the .aTaila.ble guns into it> as well for the purpose of 
supporting our own infiiiitry as to create confusion in the ranks of the 
.re.ti.ri.n.g enemy^ 'while the cavalry and' horse artilleiy encleaxoiir to check 
every attempt at renewed resistance . on his part. Should the enemy 
make a stand in a new position^ this must again be attacked, and thus 
a new offensive battle may develop itself. .Obstacles such as rivers, 
though checking the advance of infantry. and cavalry, afford a favourable 
opportunity for massing as many guns- as aremvailable, and harassing 
the retiring columns at long ranges. 

,, . . For a defensive battle, batteries having had their positions 

lattieH- assigned to them previous to its-- commencement, a few only 
being kept in hand for massing on threatened points, the 
following rules may be laid down for the artillery ' 

: 1. .D.isclose the entire strength as late as- possible to the enemy. ' 

2. Do not comnience firing too soon. 

d. Endeavour to destroy the enemy^s artillery as it comes up, and 
before ho has an equal number of guns to your own in action. 

4. Eemain in action until the latest moment. 

5. By combining your case shot with infantry^s fire, endeavour to 

gain for them a superiority to the last. 

Eotreat or A part of the artillery being combined with the infantry 
iT-ilif or cavalry iiniiiediately concerned in covering the retreat, its 
mass ought to be sent back into the next good position* in 
rear, there to form a fresh rallying point for tho other troops, and by a 
well directed fire either to put a stop to the enemy^s pursuit, or failing 
this at any rate to check it, and by forcing him to deploy afresh to gain 
time. 

Horse artillery Seeing that cavalry are helpless on the defensive, and that 
with cavalry, are kept out of fire until actually required to attack, it 
follows that horse artillery, when combined with this arm, acts on the 
offensive only, and that the time for its action is short, being limited to 
that rcfqitired by the cavalry for coming up, deploying, and making tho 
ether necessary dispositions. As soon, therefore, as a cavalry attack is 
decided on, the horse artillery ought to gallop up to within from 1500 
to 1 000 yds. distance from the enemy, and direct their fire exclusively 
on the object to bo attacked as long as they can do so without danger 
to thc 3 advancing cavalry, diverting it on to the enemy^s artillery when 
this is no longer practicable. It may happen that the guns become for 
a time entirely masked by tho advancing cavalry. Then arises tho ques- 
tion : Is horse artillery, armed with rifled guns, as heretofore to gallop 
on in advance of the cavalry to within case shot range of the enemy, or is 
it to remain stationary ? If the former course is pursued, such advance 
must bo made either immediately the guns are thus masked — ^in which 
cm} it arrives too late, or at most in time to fire one round of case shot-—. 
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or else tlie artillery must advance before its cavalry arrives on tlie same 
line with it — ^mustj in fact^ forego the opportunity of firing several more 
rounds of shell from its old position deliberately^ at weir proved ranges^ 
for the chance of being able hastily to pour one round of case from its 
light guns. We are of opinion that the horse artillery had better 
remain stationary under such circumstances^ directing its fire on the 
enemy^s artillery, on his reserves, and on any troops threatening a flank 
attack on our cavalry — a refuge for our cavalry if beaten back, and a 
check on any attempt of the enemy to pursue. It is only against 
infantry so thoroughly demoralised as to make every venture allowable, 
that the horse artillery should advance along with the cavalry to case 
shot ranges. 

If an attack has succeeded, it will remain for the commander of the 
horse artillery to decide on the advisability of following the cavalry into 
the taken position, and farther aiding in the pursuit, 

Beiaciaed battery is attached to the advance guard, whilst its 

di^on. other three remain with the main body, but entirely at the 
disposal of the commander of the division, through its own 
commanding officer, and not at that of the commander of the main 
body. ■ . 

g Its advance guard will consist either exclusively of 

d’amfe. infantry, or of infantry and cavalry combined, the proportion 

of the one to the other depending on the nature of the 
Formation country in which it may be* acting. Generally one of its 
divisions forms the advance guard and the reserve, the 
other the main body, each retaining its own artillery (4 batteries), that 
of the former being attached to the advance guard exclusively, but in 
order to avoid an undue proportion of guns here, giving one or two of 
its batteries to the reserve artillery. 

Should cavalry form part of the advance guard, a horse artillery 
battery will have to be withdrawn either from the cavalry division or 
from the reserve artillery and attached to it, being placed under the 
orders of the commanding officer of the artillery of the advance guard 
for the time. The artillery of an advance guard will consist, 
batteries and two 6-pr. ; of one 4-pr. 
guard, and two 6-pr. ; of one 4-pr,, two 6-pr,, and one horse artillery 
battery ; or of one 4-pr., one 6-pr., and one horse artillery 
battery, 

E 0 r««art!iliT|. sometimes three batteries of horse artillery 

will have to be attached to the cavalry of a corps, remaining 
Mways together under one commanding officer, and never being attached 
sepamtely to the brigades. 

shewn, the reserve artillery prepares for the 
fcrifcj. attack of a coqps, and constitutes, therefore, its main offensive 
element and not its ■ reserve. The stronger, therefore, it is 
the better | but after the above deductions, the most it can consist of is 
on® division of field batteries, one or two batteries of horse artillery, and 
the one or two batteries withdmwn from those of the advance guard— 
a strength wMch, if possible, should never be diminished. 

On the march, in order to be capable of being used as above 
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siig'gestefl^ aitillerj’' oiiglit tO' marcli. as.Tiear- tlie^ iiea.cl of a coltmii as 
pc'ssible — viz.* tlie artillery of ttie' advance guard of a detached division 
iiiiinediately after the leading' battalion, that of the main body of the 
division, or of the main body of the ad%mnce guard of a corps, at the 
head of such iiniin body collected under one joint command, allowing one 
battalion or regiiiicnt to precede it. ' ' 

: ■ ;The place of the reserve artillery on the,,, march will depend. 
lirt’Siyon ' the Order the corps 'may have' to march in, either from the 
the roareh. nature of the country or from other circumstances. Thus, in 
an open country, the , reserve cavalry probably will precede its main 
body,, in ' order , to :, be able readily to succour the ' advance guard if 
attacked by the eneniy^s cavalry, .The reserve artillery in this case 
might be placed under its protection and follow it in the column. As 
a 'rule, however, the, reserve artillery will march under the protection of 
the main body of .the infantry, one regiment or brigade preceding it, and 
in some extreme ca;Ses iinmediately behind .the. main body ; never 
further back. But it has ' already been ■ laid down that .the divisional' 
artillery of the m.ai,n body should also march in rear of its first battalion. 
It must, however, ' give way . to the reserve artillery if ■ required, and 
march between the two brigades. It may be objected that the ..second 
infantry brigade will thus be thrown too far back ; but be it remembered 
that the reserve artillery has to^ prepare for the attack, anci will require ' 
to be some rime in action in order sufficiently to shako the enemy before 
its infiintry can attack, and that the depth of tlie ten batteries will 
occupy in column witliout second line of wagons 3000 yds. — a distance 
that can be traversed by infantry in fSO minutes, to which add the time 
required for forining columns of attack, &c. &c., and it will give just 
sufficient time to enable these guns to make a strong impression on the 
enemy. Horse artillery attached to cavalry marches in a body in rear 
of tiie leading squadron of its iiiaiii body. Ko battery is given to 
its cidvance guard, wiios.o duties a,re rather to feel than to fight, and 
con.sequeiitly it will avoid a serious collision vrith an enemy | but if 
drawn into one, the batteries in the above position will be near enough 
to render it timely aid. Tlieir aim must then be), by coming into action 
early and in masses, to prepare for the cavalry attack. 


?.rardi, 1871. 


>[0TE. — TIuf above rules are iiitenfled for tUe Prusfjittn art ill-cry, -Nvliiich is divided into regiraen Is 
of four divisioiis— three of field artilleiy and .one of horse artillery, each of ilie former being eom- 
pH 0 »«f| of two 6-pr. md two 4-p3r. batteries, tb© latter of tbree 4*pr. batteries. Sneb a regiment of 
fiUmi batifflea, or ninety guns, is aUaelied to each eorjas 
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THE STUDY OF NATDEAL HISTOET. 

A LECTURE DELIVERED AT THE R.A. IKSTITUTIO^f, WOOLWICH, OCT. 3, 1871, 

BY 

CANON KINGSLEY. 


Majoe-Oeheeal E. M, Eaeblet-Wilmot in the Ciiaie. 


Gentlemen When I accepted the honour of lecturing here, I took 
for granted that so select an audience ■would expect from me not 
mere amusement, but somewhat of instruction; or if that be too 
ambitious a word.for me to use, at least some fresh hint — if I were able 
to give you one— as to how they should fulfil the ideal of military men 
in such an age as this. 

To touch on military matters, even had I been conversant 'with 
them, seemed to me an impertinence. I am bound to take for granted 
that every man knows his own business best, and I incline more and 
more to the opinion that military men should be left to work out tho 
problems of .their art for themselves, without the advice or criticism 

of ci'filians. But I hold — and I am sure that you will agree with me 

that if the soldier is to be thus trusted by the nation, and left to himself 
to do his own work his o-nm way, he must be educated in all practical 
matters as highly as the average of educated civilians. He must know 
all that they know, and his own art beside. Just as a clergyman being- 
a man pins a priest, is bound to be a man, and a good man, o-ver and 
aW his priesthood, so is the soldier bound to bo a civilian and a 



to consider a branch of knowledge which is becoming yearly more and 
impo^nt in the eyes of well-educated civilians-of which, thei el 
fore, the soldier ought at least to know something, in order to nut him 
Z T . * mtelligence of the natioli. I do not s^ay thS 

he IS to devote much time to it, or to follow it up into specialities but 

onffht“to bf well grounded in its principles and Lthods ; ’that 
he ought to ho aware of its importance and its usefulness ; that so if 
he comes into contaet-as he will more and more-with scientific me^ 
he my nndoretand them, respect them, befriend them, and he befriended 

vw ^ “y audience who do not need 

the Mvice -which I shall presnme to give to-night; who belong to that 

inereMing class among officers of whom I have oiten saif-^and I 
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have hail scientific men cox’dially agree with me — that they are the 
most modest and the inost teachable of men. Tint even in their case 
there can be no harm in going over deliberately a question of such 
iiiiportaiiee — -in putting it^ as it were, into shape;, and insisting on 
argiiiiients which may perhaps not have occurred to some of them. 

Let laeq in the first place^ reassure those — if any such there be — who nia.y 
suppose., from the title of my lecture^ that I am only going to recoin- 
liieiid them to collect weeds and butterflies, rats and mice, and such 
small deer/^ Far from it. The honourable title of ^Tatural History 
has, and unwisely, been restricted too much of late years to the mere 
stud}' of plants and animals ,• but I desire to restore the words to their 
original and pmoper meaning — ^the History of Xatiire ; that is, of all 
that is born, and grows, in time — in short, of ail natural objects. 

If anyone shall say, By that definition you make not only geology and 
clieiiiistry branches of natural history, but meteorology and astronomy 
likewise — I cannot deny it^ they deal, each of them, with realms of 
Nature. Geology is, literally, the natural history of soils and lands; 
clieiiiistry tho natural history of compounds, organic and inorganic ; 
metoorolog’v the natural history of climates ; astronuiny the natural 
history of planetary and solar Ixodies. And more, you cannot now 
study deeply any branch of what is popularly called Natural History — 
that is, plants and animals — without finding it necessary to leam some- 
thing, and more and more as you go deeper, of those very sciences. 
As the marvellous interdependence of all natural objects and forces 
unfolds itself more and more, so the once separate sciences, which 
treated of difierent classes of natural objects, are forced to interpenetrate, 
(as it were), and supplement themselves by knowledge borrowed from 
each other. Thus — to give a single instance — no man can now be a 
first -rate botanist unless he be also no mean meteorologist, no mean 
geologist, and — ns Mr. Darwin has shown in his extraordinary discoveries 
about the fertilisation of plants by insects — no mean entomologist 
likewise. . 

It is difficult, therefore, and indeed somewhat iinwdse and unfair, 
to put any limit to the term Natural History, save that it shall deal 
only with nature and with matter, and shall not pretend — tis Bome 
would have it do just no%T — to go out of its own sphere to meddle with 
nioraJ and spiritual matters. But, for practical purposes, we may 
deli no tlie natural history of any given spot as the history of the causes 
which have luaclo it vliat it is, and filled it wfith the natural objects 
which it' holds. And if anyone would know how' to study the natural 
history of a ]")laee, and how' to write it-, let him read — and if he has read 
its delightful pages in youth, read once again — that hitherto unrivalled 
little monograph, Whitens History of Selborne;^^ and let him then 
])y light of iin]3roved science, to do for any district whore ho 
may be stationed what White did for Seiborne nearly 100 years ago. 
Let him study its plants, its animals, its soils and rocks, and last, but 
not least, its scenery, as the total outcome of what the soils, and 
plants, and aiiiiiials have made it. I say, have made it. How far the 
nature of the soils and the i*ocks will affect the scenery of a district 
may be well learnt from a very clever and intoreHting little book of 
Frufessor tkikiehs on ^^Tlie Scenery of Scotland, as affected by its 
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Gwlogical Stractoe/' How far the plants and trees affect not merelj 
the general beauty^ the richness or barrenness of a country^ but also its, 
very shape ; tbe rate at which the hills are destroyed and washed into 
the lowland ; the rate at which the seaboard is being removed by the 
action of waves— all these are branches of study which is becoming 
more and more important. ^ 

And even in the study of animals and their effects on the vegetation, 
questions of really deep interest will arise. You will find that certain 
plants and trees cannot thrive in a district, while others can, because 
the former are browsed down by cattle, or their seeds eaten by birds, 
and the latter are not ; that certain seeds are carried in the coats of 
animals, or wafted abroad by winds — others are not; certain trees 
destroyed wholesale by insects, while others are not ; that in a hundred 
ways the animal and vegetable life of a district act and react upon each 
other, and that the climate, the average temperature, the ^maximum 
and miiiimum temperatures, the rainfall, act on them, and in the case 
of the %mgetation, are reacted on again by them. The diminution of ^ 
rainfall by the destruction of forests, its increase by re-planting them, ' 
and the effect of both on the healthiness or unhealthiness of a place 
' — as in the case of the Mauritius, where a once healthy island has become 
pestilential, seemingly from the clearing away of the vegetation on the 
banks of streams— all this, though to study it deeply requires a fair 
knowledge of meteorology, and even a science or two more, is surely 
well wnrth the attention of any educated man who is put in charge of 
the health and lives of human beings. 

You will surely agree with me that the habit of mind required for 
such a study as this, is the very same as is required for successful 
military study. In fact, I should say that the same intellect which 
would develop into a great military man, would develop also into a 
great naturalist. I say, intellect. The military man would require 
— what the naturalist ■would not — over and above his intellect, a 
special force of will, in order to translate his theories into fact, 
and make his campaigns in the field and not merely on paper. But 
I am speaking only of the habit of mind required for study; of: 
that inductive habit of mind which works, steadily and by rule, from 
the known to the unknown — ^that habit of mind of which it has been 
stod:*— ^*Tha habit of seeing; the habit of kno'^ving what, we see; the habit' 
of discerning differences and likenesses ; the habit of classifying accord* • 
iagly; the habit of searching for hypotheses which shall connect > 
ftad explain those classified facts ; the habit of verifying these hypotheses. ; 
by applying them to fresh facts ; the habit of throwing them away 
bravely if they will not fit ; the habit of general patience, diligence, , 
^curacy, reverence for facts for their own sake, and love of truth for 
its own sake ; in one word, the habit of reverent and implicit obedience 
to the laws of Nature, whatever they may be — these are not merely 
^ imteltectual, but also moral habits, which will stand men in practical 
good stead in every affair of life, and in every question, even the most 
_ awM, which may come before us as rational and social beings/^ And 

surely, to. .the military ..man,, the. very .essence 
':y ®?_ whose ,.#iidy, lo be stir»wBfui, lies, first in continuous and accurate 
AteifVirfiioii, and then in cahn and judicious arrangement. 
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Tlierefore it is tliat I lioldj and liold strongly^,, tliat- tlie study of 
plijsical science^ hr from., interferiiig- with an officer's , studies^ inncli 
less unfitting for tliem^ iim.st assist him .in them^ by keeping his mind 
always in, the very a;tt.itiide and the very' temper which they require. 

If any smile at this theory of niiiie^. let them. ' recollect . o.ne curious 
feet : that perhaps the g.reatest captain of the old woiid was trained by 
perhaps the greatest philosopher of the old world— the father of Katiiral 
History; that Aristotle was the tutor of Alexander of Macedon. I do 
not fancy, of course, that Aristotle taught Alexander any Hatiiral History. 
But tliis we know, that he taught him to use those very faculties by 
which Aristotle becaine a natural historian, and many things beside ; 
that’ he called O'lit in his pupil somewhat of his own extraordinary 
powmrs of observat^ion, extraor^nary powers of arrangement.. He helped 
to make ..him a great general, .but he helped to make him more- — a great 
politician, coloniser, discoverer. He instilled into him such a- sense of 
the importaiico of Hatiiral History, that Alexander helped him nobly 
in his researches, and, if Athenseus is to be believed,' gave him 
800 talents towards perfecting his history of animals. Surely .it is not 
too much to say tliat this close friendship ' between the natural 
philosopher and the soldier has changed the whole course of civilisation 
to , this very day. Do not consider me Utopian when I tell yon this. 
I should like to see the study of physical science an integral part of 
the cuiTiciiliiiii, of every military school. I would .train the mind of the , 
lad who was to become hereafter an officer in the army — and in the 
navy likewise — by accustoming him to careful observation of, and sound 
thought about, the fece of nature — of the commonest objects under his 
feet, just as much as of the stars above his head; provided always that 
he learnt, not at second-hand from books, but where alone he can 
really learn either wntr or nature — in the field, by actual obser- 
vation, actual experiment. A laboratory for cliemical experiment is a 
good thing, it is true, as far as it goes ; but I should prefer to the 
laboratory a naturalists^ field club, such as are prospering* now at 
several of the best public schools, certain that the boys w'oulcl get more of 
SGiiiid inductive halnts of mind, as w-ell as more health, manliness, and 
cheerfulness, amid scenes to remember which wdll be a joy for ever, 
than they ever can by bending over retorts and crucibles, amid smells 
even to remember w".hich is a pain for ever. 

But I would, whether a field club existed or not, require of every 
young man eiitoring the army or navy — indeed of every young man 
caiteriiig any lilicral profession whatsoever — a fair knowledge, such as 
wmuld enable iiiiii to pass tin examination, in wdiat the Germans call 
Ercl-lcunile (earth-lore) — in that knowledge of the face of the earth 
and of its products, for which we English have as yet cared so little that 
wo have actually no English name for it, save the clumsy and question- 
able one of physical geography, and, I am sorry to say, hardly any 
readable school books al3ont it, save Keith Johnstoneh Physical Atlas^^ 
— an acquaintance wdth which last I should certainly require of young 
men. 

It does seem most strange — or rather will seem most stranga 
100 years hence — ^that we, the nation of colonies, the nation of 
sailors, the nation of foreign commerce, the nation of foreign military 
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stations^ tlie nation of travellers for travelling's sake, tke nation of 
wHch one man kere and anotker tkere (as Sckleiden sets forth in kis 
book, ^^Tke Plant/^ in a, charming ideal conversation at tke Travellers^ 
Club) kas seen and enjoyed more of tke wonders and beauties of tkis 
planet tkan tke men. of any nation, not even excepting tke Germans— 
tkat tkis nation, I say, skoulcl as yet kave done notking, or all but 
notking, to teack in ker sckools a knowledge of tkat. planet, of wkiek 
she needs to know more, and can if ske will know more, tkan ; any 
otker nation upon it. 

As for tke practical utility of suck studies to a soldier, I only need, 
I trust, to hint at it to 'suck-an assembly UvS tkis. All must, see, of wkat ,, 
advantage a rougk knowledge of tke botany of a district would be to 
an officer leading an exploring party, or engaged in busk warfare. To 
know what plants are poisonous; wkat plants, too, are eatable— and 
many more are eatable tkan is usually supposed; wkat plants yield 
oleaginous substances, wketlier for food or for other uses ; "what 
plants yield vegetable acids, as preventives of scurvy ; wkat timbers 
arc available for each of many different purposes ; wkat will resist 
wet, salt-wfster, and the attacks of insects; wkat, again, can be 
used, at a pinch, for medicine or for styptics — and be sure, as a wise 
West Indian doctor once said to me, that there is more good medicine 
wild ill the bush than there is in all the druggists^ shops — surely all 
tliis is a knowledge not beneath the notice of any enterprising officer, 
above all of an officer of engineers. I only ask anyone who thinks that 
I may bo in the right, to glance through the lists of useful vegetable 
products given in Lindiey^s Vegetable Kingdom — a miracle of 
learning — ^and see the vast field open still to a thoughtful and observant 
man, even'whilo on service ; and not to forget that such kiiowdedge, if 
ke should hereafter leave tke service and settle, as many do, in a distant 
land, may be a solid kelp to kis future prosperity. So strongly do I 
feel on tkis matter, that I should like to see some knowledge at least 
of Dr. Oliver^B excellent little First Book of Indian Botany required 
of all officers going to our Indian Empire ; but as that will not bo, at 
least for many a year to come, I recommend any gentlemen going to 
India to get that book, and while aw’ay the hours of the outw\ard voyage 
by acquiring knowledge which will be a coiitinuul source of interest, 
and it^may bo now and then of profit, to them during their stay abroad. 

fur geology, again. I do not expect you all, or perhaps any of 
you, to become such botanists as General Monro, w-hose recent Mono- 
graph of the Bamboos'^ is m honour to British botanists, and a proof of 
the scientific power which is to be found hero and there jimong British 
fifiieers ; neither do I expect you to become such geologists as Sir 
Roderick iliircMson, or even to add such a grand chapter to the history 
of extiiiet^ animals as Major Cantley did by his discoveries in the 
Ke’walik Hills. Nevertheless, you can learn — and I should earnestly 
iMiviBayott'to learn— geology 'and mineralogy enough to be of great use 
to you^ in yemr profession, and of use, too, should you relinquish your 
profession hereafter. It must be profitable for any man, and specially 
for you, to know how and where to find good limestone, building stone, 
road metal; it must-be good to be able to distinguish ores and mineral 
products ; it must be good to know — as a geologist will usually know, 
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ornn in n, country irliicli lie sees for the first time — where water is lihely 
tfj be fuimci;, and at what probable depth-; it must lie good to know 
whether the water is fit for drinking or not^ whether. it is nnwliolesome 
or merely iiiiicldy ; it must be good to know what spots are likely to be 
healtliy^ and what unhealthy/ for encamping. The tiro last questions 
depend, doubtless, on meteorological as. well as, -geological accidents, 
blit tlie answers to them will-be most surely fiound out by tlie scientific 
inai:, because the facts conneeted' with them are, like all other facts, 
determined by natural laws. After what one has ' heard, in past years, 
of barracks built in spots plainly pestilential ; of soldiers encamped in 

mined cities, reeking with the dirt and poison of centuries ; of But it 

is not niy place to find fault; all I will say is, that the wfise and hunaane 
officer, when once his eyes are opened to the practical value of physic.al 
science, will surely .try to acepaint himself somewhat with those lawts of 
drainage and of climate, geological, nietteorologicai, cliemical, ■which 
iiitliieiice, often with terrible suddenness and .fury,, the health of whole 
armies. He will not find it beyond his province to ascertain the amount 
and period of raiuihlls, the maxima of heat and of cold w^hicli his troops 
may have to endure, and .many another point on wdiich t,heir health and 
eiiiciency — nay, their very life may depend, but wfeich 'are now 400- 
excliisively delegated ,to the doctor, to -whose, province they do not 
i*eally belong. For cure, I take the liberty of believing, i.s the duty of 
the medical officer; prevention, that of the ■military. 

Thus much I can say just now’ — and there is much more to be said-— 
on the practical uses of tlie study of Natural History. But let tne remind 
you, on the other side, if Natural History wfill he-lp you, you in return 
can help her ; and wa3iild, I doubt .not, help her, and .help scieiitifi.c men- 
at home, if once you looked fifirly and'steadily at the iirmiense import- 
ance of Natural History— of the knowledge. of the face of the earth.”' 
I believe that all one day feel, more -or less, that to know the earth 
Oil which w’e live, and the laws of it which we live, is a sacred duty 
to ourselves, to our children after- us, and -to all whom W'e may 
have to comruand and to influence ; aye, and a duty to God like’wise. 
F or is it not an act of common reverence and faith towards Him, if He 
lias put ns into a beoutiful and wonderful plU'Ce, and given us fiiculties 
by ’which we can see, and enjojq and use that' place — ^is it not a duty of 
reverence and fiiith towmrds Him to use the^se faculties, and to learn 
the lessons which He has laid open for us ? If you feel that, as I say 
I tJiiiik you all will some day feel, you wdll surely feel likewise that it 
be a good deed — I do not say a necessary duty, but still a good 
deed and praiseworthy — to help physical s-cience forward, and add 
yonr ccai tribi.it ions, however small, to our general knowledge of the 
earth. And how much may be done for science by British officers, 
especially on .foreign stations, I need, not point out. I know that. much., 
has been done, chivalrously and well, by officers, and that men of 
science own them, and give them hearty thanks for their labours; 
but I should like, I confess, to see more done still. I should like 
to see every foreign station, what one or two highly-educated 
officers might easily make it— an advanced post of^ physical science, 
in regular com,munication with our scientific societies at home, sending 
to them accurate and methodic details of the natural history of each 


ao Mmwis OF'PBOCEBPINm 0 

district — details of -wliicii might seem worthless in the eyes^.of 

the piiMiCj bnt which would all be ' precious in, the^ eyes ■ of scientific 
men^ who know that no fact is ideally unimportant^ and inore^ that, 
while plodding patiently through seemingly unimportant facts^, yon may 
stnmble on one of infinite- importance^ both scientific and .practical. 
For the student of nature^ gentlemen, if he will be but patient,, diligent, 
methodical, is liable at any moment to the same good luck as befel 
Saul of old, when he went out to seek his father^s asses, and found 
a kingdom. 

Thc-fre are those, lastly, who have neither time nor taste for the 
technicalities, the nice distinctions, of formal Natural History ; who enjoy 
Nature, but as artists, or as spoi’tsmen, and not as men of science. Let 
them follow their bent freely but let .them not suppose that in following, 
it they can do nothing towards enlarging our knowledge of Nature, 
especially when on foreign .stations. So far from it, drawings ought 
always to be valuable,, whether of plants, an.i.mals, or scenery, provided 
only they are aceiinite ; and the more spirited and fall of genius they 
are, the more accurate they are certain to be ; for Nature, being alive, 
a lifeless copy of her is necessarily an untrue copy. Most' thankful to 
any officer for a mere, sight of sketches will be the closet botanist, 
who, to his own sorrow, ■ knows three-fourths of his plants only -from 
dried specimens; or the ■ closet zoologist, who knows .his' animals from 
skms and bones. And if anyone answers, But I cannot draw. I 
rejoin. You can at least photograph. If a young ofiicer, going out 
to foreign parts, and knowing nothing at all about physical science, 
did une the honour to ask me w^hat he could do for science, I should 
tell him, Learn to photograph ; take photographs of every strange 
bit of rock-formation which stifikos your fimcy, and of every widely- 
extended view which may give a notion of tbe general lie of the 
country. Append, if you can, a note or twm, saying whether a plain 
is rich or barren ; w^hether the rock is sandstone, limestone, granitic, 
metamorphic, or volcanic lava; and if there be more rocks than one, 
wliidi of them lies on the other; and. send them to be exhibited at a 
mooting of the Geological Society. I doubt not that the learned 
gentlemen there will find in your photographs a valuable hint or two, 
for wliieli they will be much oblig.ed.. . I learnt, for instonce, what 
ficemed to me most valuable geological lessons, from mere glances at 
clmwiugs— I believe from photographs— of the Abyssinian ranges about 
Magdala. 

Or again, let a man, if he knowas nothing of botany, not trouble 
himself with collecting and drying specimens ; let liim simply photo- 
graph every strange and new tree or plant lie sees, to give a general 
notion of its species, its look; let him append, where he can, a 
photograph of its leafage, flow^er, fruit, and send them to Dr. Hooker, 
or any distinguished botanist, and he will find that, though he may 
know nothing of botany, he will have pretty certainly increased the 
' knowledge of those who do know. 

The sportsman, again — I mean the sportsman of that typo which seems 
peculiar to these islands, who loves toil and danger for their own sakes; 
he sui‘ely is a ^naturalist, ipmfado, though he knows it not. He has 
those very habits of keen observation on which all sound knowledge of 
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nature is based ; and lie^ if lie 'vvill — as he may do without interferiiig 
with Ills sport — ^can study theliabits of the animals among whom he spends 
wholesome and exciting clays. You have only to look OTer, such good 
old hooks as Williarns^ ^HYild Sports of the East/^ CampbelFs ^‘^Old 
Forest Eanger/^ Lloyd’s ScandinaTian AdTentures/^ and last^ ]3ut not 
leasts lYaterton’s ‘^AYiiiderings/^ to see what valnahle additions to true 
zoology — the knowledge of live creatures^ not merely dead ones — ^British 
sport siiiGii have madc^, and still can make. And as for the employment 
of time^ which often hangs so heavily on a solclieFs hands^ really I am 
ready to say, if you are neither men of science, or draughtsmen/ or., 
sportsmen, vdiy go and collect beetles. It is not very dignified, I know, 
nor exciting, but it will be .something to do. It cannot harm you, if you 
take (as beetle hunters do) an india-rubber sheet to lie on ; and it will 
certainly benefit science. Moreover, there will be a noble huinility, in 
tlie act. You will confess to the public that you consider yourself only 
fit to catch lieotles, by which very confession you will prove yourself fit 
fi:jr liiudi liner things, than catching beetles; and ineairwhile, as I said 
before, you will be ' at least out of . liarmbs wuy. At a foreign barrack 
once, the happiest officer I met, because the most regularly employed, 
wars one wh.o spent his time in collecting biittertlies. He knewmothiiig 
about tliern scientifically — not even their names. He took them simply 
for their w’onderfnl beauty and variety ; and in the hope, too (in which’ 
he w^as really scientific), that if he carefully kept every form which 
he sawg Ms collection might be of use soin-e clay to entomologists at 
home. A most pleasant gentleman he wns, and, I doubt not, none the 
worse soldier for Ills butterfly catching. Commendable, also, in mj 
eyes, was another officer (whom I have not the pleasure of 'knowing), 
who, on a remote foreign station, . used wisely to escape from the 
teniptat'ions of the worlcl into an e.ntirely original and most pleasant 
Iieriiiitage. For finding (the story w’ent) that many of the finest insects 
kept to the tree tops, and never came to ground at all, he used to 
settle himself among the boughs of some tree in the tropic forests, 
with a long-handled net and plenty of cigars, and pass liis hours in 
that aiiy ilow’'er garden, making dashes every now and then at some 
spleiKliil monster as it fluttered round his head. His example need 
not lie follotred by everyone ; but it must be allowed that — at least 
as long* as lie wiis in his tree — he wn-s neither dawdling’, grumbling, 
spending money, or otherwise harming himself, and perhaps his fellow 
creatures, from sheer ivant of employment. 

One -word more and I have clone. If I wms allow^ecl to give one special 
piece of adffiec to a young officer, wiiether of the army or na’^y, I 
’would say : — Respect scientific men ; associate with them ; learn from 
them ; find them to be, as you will usually, the most pleasant and 
instructive of companions : but always respect them. Allow them 
chivalrously, you who have an acknowledged rank, their yet unacknow- 
ledged rank, and treat them as all the world will treat them, in a 
higher and truer state of civilisation. They do not yet wear the QueeMs 
iiniforiii ; they are not yet accepted servants of the State, as they will be 
in some more perfectly organised and civilised land ; but they are soldiers 
nevertheless, and good soldiers and chivalrous, fighting their nation^s 
battle, often on oven less pay than you, and with still less charam of 


m 


MIHBfEB OF PEOCEEBIHGS. OF 


promotioii End loss cIiehcg of fEiEG;, against most roal and fatal onomios 
‘-—-against ignorance of tlie laws of tliis planet^ and ail tlie miseries 
wMch tliat ignorance begets. Honour tlieni ■; for ' tbeir work ; 
sympatMse in it; giye tkem a helping hand in it whenever you 
have an opportunity — and what opportunities you have^ 1 have l3een 
trying to sketch for you to-night; and more^ work at it yoiirsely^ 
whenever and wherever you can. Shew them that the spirit . which 
animates them^ — the hatred of ignorance and disorder^ and of their bestial 
consequences — animates you likewise; shew them that the ..habit ^ of 
mind which they value in themselves — the habit of accurate observation 
and careful judgment — is your habit likewise ; shew them that you value 
science, not merely because it gives better weapons of destruction 
and of defence, but'because it helps you to become clear-headed, large- 
minded, able to take a just and accurate view of any subject which 
conies before you, and to cast away every old prejudice and every hasty 
judgment in the foce of truth and of duty ; and it will be better for you 
and for ■■them. ■ , 

But why ? What need for the soldier and the man of science to 
fraternise just now ? This need : — The two classes which will have 
an increasing, it may be a preponderating, influence on the fate of 
the human race for some time, will be the pupils of Aristotle and those 
of Alexander — ^the men of science and the soldiers. In spite of all 
appeanuicos, and all declamations to the contrary, that is my firm con- 
viction. They, and they alone, will be left to nile ; because they alone, 
each in his own sphere, have learnt to obey. It is therefore most need- 
ful for the welfare of society that they should pull with, and not against 
each other; that they should understand each other, respect each 
other, take counsel with each other, supplement each other^s defects, 
bring out each other^s higher tendencies, counteract each other’s lower 
ones. The scientific man has something to learn of you, gentlemen, 
which I doubt not that he will learn in good time. You, again, 
have (as I have l)een hinting to you to-night) something to learn of him, 
which you, I doubt not, will learn in good time likevdse. Eepeat, each 
of you according to his powers, the old friendship betw^een Aristotle and 
Alexander; and so, from tlie sympathy and co-operation of you two, a 
chtss of thinkers and actors may yet arise wliich can save this nation, 
and the other civilised nations of the world, from that of which I had 
rather not speak, and wish that I did not think, too often and too 
earnestly. 

I may bo a dreamer: and I may consider, in my turn, as wilder dreamers 
than myself, certain persons who fancy that their only business in life is 
to make money, the scientific man’s only business to show them how to 
make money, and the soldier’s only business to guard their money for 
them. Be that as it may, the finest type of civilised man which we are 
likely; to see for some generations to come, will be produced by a com- 
bination of the truly military with the truly scientific man. I say, I 
may be a dreamer : but you at least, as well as my scientific friends, 
will bear with me ; for my dream is to your honour. 


Octoter % 187i 
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THE USE OP ILVILEOADS IN TIME OP WAE. 

MAJOE-GENERAL SIE DAVID WOOD, K.G.B. 


In tlie begiiiiiiiig of the war between Eraiice and Prussia, in 1869, rail- 
roads were so iiiiicli, used on both sides, that everybody who would rightly 
iiiidin’staiid this iind all following wars must make Idinself acquainted with, 
the extent to whicdi railroads can be used for wxarlike purposes. , Some 
imdertakiiigs failed because the railroad was used, and the success of others 
was hindered because it was discovered, too late, that Ihey could not be 
carried out wit hoiit the railroad. Some delays were met with on the Prussian 
side which a])peared incomprehensible, because a railroad which was thought 
to be available was not so ; and, again, others were caused by neglecting to 
use a railroad wiiich was really available. Sometimes too much, sometimes 
too little 1ms been expected of them ; and their importance has been at times, 
as niiicli over as under-rated by both nations. 

' A railroad will convey a certain amount of weight, until sufScieiit 
rolling stock, in a certain direction, in a certain time, for a certain distance, 

1. The railroad is only of use in certain directions. In this it ditfers from 
every otlier mode of progress. When troops march, they can, if necessary, 
chmige ilieir direction at any moment; but by the railway they must follow 
the direction of its lines, and oiily wdiere these cross each other can they take 
nnotliiT; therefore, if the enemy knows that troops are advancing by rail, 
he can easily guess the points from wvMcli the attock may be expected. 
Besides, it follows from this limited power of direction, that the troops being 
transported by rail must be covered by other troops not on the railway ; and as, 
for long distances, it is seldom that enough troops are available to cover all 
places which the railroad passes, and as a knowledge of the transport at 
any ])lace — even thirty or more miles distant from the assembling point — 
is sufficient to disclose this point, so it happens that, against a watchful and 
enterprising enemy, it cannot be expected that an undertaking which is based 
upon the use of the railroad can remain concealed, except when it is directed 
straight upon the enemy^s front, and is covered by advanced troops. These 
are the operations which in war lead to definitive results — in. which, 
however, each division, 'by a simple retreat’ upon its supports, can call for a 
fresh decision. Those attacks upon the enemy^s flanks which are fatal to 
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one or tlie other side^ can, however, never remain long concealed when they 
are 'Conducted 'by railway. 

2, Advance by railroad requires sufficient rolling stock. Only in railway 
carriages — which again can only be used on railroads and drawn by loco- 
motives — can troops, &c./be conveyed on railroads. There is a sufficiency of 
rolling stocky either when there are enough carriages at the starting point for 
the whole advancing body of troops, or when there are at least sufficient 
for the first empty train to have returned to the starting point before the 
last has left. In the latter case, the carriages are sufficient for any weight 
that the railroad can convey. Even this simple truth has not been every- 
where remembered, and the delay in the traiisport of the enormous siege- 
train for Paris w’as chiefly due to the over-estimate wdiich w^as made 
of the disposable carriages. The German railways are mostly private under- 
takings, and have all of them very little more rolling stock than is required 
in time of peace; if the state wishes to secure itself against a time of war, 
it is its business, not that of the private company, to procure in time 
of peace a sufficient number of carriages for that purpose. In the same way 
as cannons, vessels, and weapons are kept in arsenals, so also could railway 
engines and carriages be prepared for a time of war. Properly managed, the 
expense wmulcl not be great, as the company would always place at the 
disposal of the state its whole material, which would only require to be 
supplemented. There should be proper carriages, too, for the transport of 
the wounded and for amrauiiition. 

3, A railroad will convey only a certain w^eiglit, in a certain time, for a 
certain distance. The consideration of these three conditions — which, how- 
ever, are really only one, as they depend one upon the other — is perfectly 
indispensable for the proper use of railroads in time of war. The weight to 
be moved must of course depend upon the available moving power. Strong 
engines can draw, upon lines with no steep inclines, in one train — a, 1000 
men (infuiitry), with tlieir complement of wagons and liorses; a squadron 
and a half, or 225 men (cavalry), with horses and baggage; -a,, a' battery,, 
or six guns, with men, horses, gun and ammunition carriages ; a light 
pontoon train; e, two light or one heavy field hospital;,/) rather more than 
half a provision or ammunition train. The general strength of a German 
army corps is — 25 battalions infantry, 6 cavalry regiments, 16 batteries, 
I pioneer battalion with a light pontoon train, 3 light and 1 heavy iicld 
hospitals, and at least 8 provision or ammunition trains ; therefore it would 
irequire — 


Trains. 

For the Staff..,..,..,.,.. S 

# Infantry 25 

» Cavalry 18 

^ Artillery 16 

f! Battalion of pioneers 1 

:Pi Light pontoon train 1 

If Field hospital ... 3 

w Ammunition and proyieions 16 

Total...... 8S 


111 case of necessity, perhaps part of the field hospital and the two trains 
for the pioneers, and the ' pontoon 'train, may be left behind, as well as, for 
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a short timely tlie ammuiiifcioii and provisions j so that advaiiciiig to a 
battle the iiiimbcr of trains may be reduced- to 04. The time is made up of 
that which one train requires to run the whole distance^ added to the intervals 
necessary between each, traiii andits 'successor. . 

A military train laden as above, consists of from 6-0 to .80 carriages^ and 
therefore can travel only at the rate of a heavy goods train, besides having 
to make pauses at the different stations; the greatest speed, therefore, wliicli 
mar be safely reckoned n|3oii is between ‘30 and 36 German .miles (140 to 
170 miles English) in the 24 hours. The time between the trains depends 
of course upon the line being single, or double, unless .there are enougli 
trains at the starting point for the whole transport, -so that none need be 
retiiriiecL This, however, can only occur when the transport is very small, 
so may be quite left out of the question. On double lines, the return of 
the empty trains need cause no delay. With only a single line, the trains 
must pass each other at the stations. As the trains are of great length, this 
cmmot be clone at all stations ; one train must wait for the other, and even 
with, the best order tliere must be inucli longer intervals between the, trains. 

At stations wliicli have been determined upon before, tlie men must be 
fed and horses ivatered. Even with the best preparations this cannot take 
less tliaii an hour, not including the getting in and out. 

All these causes make, even on a double line, an interval of two hours 
iiec.essaiy.fro.in train to train, wdiich on a single -li'ne must be increased to tliree 
hours. Only wlien tlie distance to be traversed by the railroad is so short 
tliat it can be done without refreshment for the troops — that is to say, in 
12 hours — can the trains follow each other every half-hour. If one really 
wishes to go safely and avoid all stoppages, an entire pause of four hours 
during the day slioiild bcj made, for the removal of any obstacles or the 
repair of any breakage, whicli only allows daily for the advance of troops — 

Trams. 


Upon £! n gift li nes 6-7 

Upon doable lines 10 


If tlie line of rail is in ])arts single and in parts double, it is safest to 
regard the wdiole as a single line. 

According to the above rules, 36,000 men in fighting order require for 
a journey of from 30 to 36 miles — first, for the time when they are actually 
moving, 1 day ; then, according to the rate at which trains can run on a 
double line, days, on a single Hue about 13 days; so that in the 
first case in the second 14 days, are required before the troops are 
all at ilicir destination. At any rate, on the second day a certain number 
arrives, which is repealed every other day, and is ready for use; but if 
these are not enough, and the whole force is wninted, there must be an 
additional time of, on a double line 7, on a single line 11 days. If, on 
the other hand, the troops are marched, whenever they arrive they are all 
ready to fight. They can in 7 days march 18 miles (84 miles English), in 
11 days 27 miles (126 miles English), without making forced marches* 
From this it follows that when the distance is 18 miles or less, a body of 
36,000 men will reach their destination sooner by marching than if sent by 
a doable line of railroad, and up to a distance of 27 miles, marching will be 
preferable in point of time to a single line of rails. 
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If tlie troops are not immeJiately wantefl and tlie niarcli by no ipcaiis 
liurriefb ^ben tlie 86/)CfO inieii would arrive sooner by a double railroad 
iliaii by mareliiiig, wlien the distance does., not exceed 21 miles (98- miles 
Eiiglisli), and the times by marching and by a single line of rails would be 
about equal 

From these calculations one short law can be deduced for the movement 
of great inasses of troops : that by double lines troops can only be brought 
into battle by the railroad with advantage when the nutnlier of German mhes 
is more than half the luimber of thousands of the troops (English miles 
2| times the number of thousands), and by single lines only when it is three- 
fourths of that number (English miles times the number of thousands, 
iic^arly); ami for ordinary purposes hj a double line, when tlie number of 
miles is -iqilis of the number of thousands ■ of the troops (English miles El- 
times the number of thousands), and by a single line when it is more than; 
tlie number of the troops (English miles 4| times the niiraber of thousands). 
For instance, 60,000 men which are wanted for Battle will arrive at the same 
time from a distance of 80 miles (ItO miles English), wliether they go by rail or 
march; under 80 miles they will arrive sooner marching, over 30 sooner by 
rail Where the line is single they will march 45 miles (210 miles Eiiglisli) 
ill tlie same time as they would take by rail, under 45 miles they will arrive 
sooner marching, over 45 miles sooner by rail Thus it all depends upmi 
the length of the mereh. ]^ut even for short distances, the tnnisp.ort of 
troops by the rail saves time for the infantry. Upon a double line of rail- 
way, at least 10,000 men, upon a single line 7000 iiien, can be sent daily. 
■Cavalry and artillery could then inarch; these can easily go from 4 to 5' 
miles a day (say 19 to 23 miles English) for three or four days. By these, 
means 50,000 may in four days be moved upon a point whicli is from 16 to 19 
miles (7 5 to 89 miles English) distant. This tlie F rencli could have done several 
times. They would have done it to great advantage in the second fight round 
Orleans, during the battles in and round the woods of ]\Iarchenoir ; but the 
idea never seems to have entered into General ChanzUs head. 

Blit the general must not lose sight of tlie moral effect upon the troops 
wdien he deeiiles to convey them by rail It is imavoidably prejudicial to 
discipline ; therefore young troops should not be sent by it. Fur tliem, every 
day on the railroad diminishes their usefulness, nnd everyday on the march is 
often an invaluable clay of practice in the art of war, 8o the conveyance of 
troops is only one side of the question of the use of railroads ; far more 
important is the second — the conveyance of provisions, the reserve weapons, 
and articles of clothing. Tii this the railroad docs siicli good service that 
by its means alone can war on the large scale of the iircseut day be carried 
on. Armies have become so large that tlie land will not support thern if 
tiny have to remain long in one place. The stores are of course larger after 
tlie harvest, and less immediately before it ; on an average, however, it may 
be reckoned that there' are enough provisions for the inhabitants for 30 days. 
Tlias, if the country to be occupied is inhabited by 150,000 men, therefore 
from SO to 35 square miles {from 700 to BOO square miles English) in 
■'txteiii, 4,500,000 rations, those for w'oinen and children included, may 
be reckoned upon. If 150,000 soldiers are added to the number of 
inhabitants who require daily 'double rations, that gives only provisions 
for 10 days, when all goes wefl. If the eiieioy is equal in numbers, 
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on tlie sixth day tliej are at- an ' end ; ■ and if .wliat is generally losi in 
forced requisitions be reckoned, perlmps after three days want may lie 
felt. Countries which are occupied for the second time yield much less / [iiid 
if the war is at all stationary, it can only 'be carried on, even in the richest 
country, wdien the, army by a regular supply makes itself independent of the 
resources of the ' place. A railroad, with dve trains of 60 wagons each, can 
secure the siisteiiaiice of an army of 300,000 men and 60,000. horses for a day* 
As these trains do not stop, they can follow each other more closely — that is, 
at the rate of one , every hour, not including the time taken for unloading. 
A train of. 60 wTigons, carrying 5 tons each, requires at lea.st 10 hours for 
starting and unloading. , If at the last station one train at' a time only can 
be unloaded, the trains must follow each other every 10 hours only; but 
there is generally room for twm trains to be unloaded, and they may then 
follow each other every 5 hours, and every day provisions for 300,00*0 men 
can be delivered. 

The war material and the artillery for a siege are most difficult of con- 
veyance by raii. ' A 24-pr. gun provided with 500 rounds, requires five 
ivagons, and one train will forward 12 of them in one day 30 or 41) miles 
(140 or 190 miles English). Ten of such, trains are sufficient for a whole 
siege battery of over 100 guns, with 500 rounds each; from 10 to 15 trains 
more W'Ould then bring all that the artilleryman or the engineer would 
further want, 
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CAPTMK E. BAEING-, EA. 


In tlio cosiiTnem cement of tlic year 1870^ a jiaper appeared in tlie 
^Axcliives of tlie Prii^^siaii Artilleiy and Engineers/^ written l)y Capt. 
Count Tiiuiiieim^ on tlie Tactical Taliie of the Ecvolver-Caiinon/^ The 
weapon to wliicli allusion was made was that inrented liy Feldl of 
Aiigshurg. The main conclusion at which the author arrived wns^ that 
theTtevolver-cannon would be of little service to an army in the fields 
except in certain special cases^ when acting strictly on the defensive. 

During the war^ a battery consisting of four of these guns was formed^ 
placed under the command of Count Tliiirheim^ and attached to the 
Bavarian corps of Yon der Tami, A report of Count Tiiiirheim^s, 
dated December 30, 1870, is published in the current number of the 
Archives,” The following, without being a literal translation of this 
report, gives the most important points narrated in it. 

The Eevolver-caniion of Feldl consists of four parallel barrels, rifled 
on the Werdcr system. The diameter of the bore is 11 millimetres 
(*433 in.) ; the wxlglit of the bullet is 22 grammes (about 12 *4 drachms) ; 
the charge is 4d3 grammes (about 2*4 drachms). By a mechanical 
arrangeraent thc3 fire can be spread laterally over an arc of 28^. It is 
possible to discharge 400 bullets in a minute from the four barrels, but 
practically 300 per minute may be said to be the maximum rate obtain- 
able uiidcT ordinary circumstances. Each detachment consists of eight 
men, althmigh only two arc absolutely required to servo the gum The 
following tabic shows the weight of the gun, limber, &c. : — 


lbs. 

The pin.. 

The with 6864 rounds 1 iil 

Tlio gnn and limber, and 2 men 2755 

The aiimnmition wapm,* ( Alone 3571 

with 16,016 rounds. i With 5 men 4368 


Tie gun and wagon are eaci drawn by four horses ; in tie former 
case each horse, therefore, draws 709 Ihs., in the latter 10951bs. 



« TIwb tmnmmiion wagons of the captuwd Jrench ^'eanons were slightlj altered, and used 
to wtwjr thf «»aiiait»a of the leTolfer-ciimoii* 
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It lias been incorrectly stated in some newspapers tliat tlie battery of 
EevolTer-cannons took part in tbe action at Orleans on Octolier litli. 
This was not tlie case ; one or , two rounds were &ed at Artena}-, Init 
the value of the battery cannot be said, to have been put to any prac- 
tical test iiiitil Xovembcr 9th. On that day Count Thtirheim was ordered 
to take part in the defence of the. %u.llage of Oiiliniers. During the 
action the battery was divided into two detachments of two gnus eaclg 
acting to a certain extent independently of each other. That detaeli- 
iiient which Count Thtirheim comiiiaiided in person came into action 
ill a meadow^, surrounded by hedges and ditches. ■ The Preiich infantry 
occupied ground about 700 or 800 yds. distant ; they were forced to 
retreat under the fire of the Eevolver-cannons. Cbiint Thiirheiiii then 
opened fire on a French battery of artillery^, distant about 1 200 yds._j 
which also retired after a short engage.ment to a position out of range 
of the Eevolrer-cajiiioiis. Count Thurlieiiii further claims to have diiven 
back the advancing columns of French infantry three times. Eventually 
he retired, partially on account of the general retreat which was effected 
before the superior numbers which the French brought into the field, 
and partially because sevend Ijarrels of his guns had become unservice- 
able by reason of the ineclianieal arrangements fur loading and firing 
having got out of order. On leaving the village of Ciilmiers, one gun, 
which had still two barrels serviceable, was l^roiight into caetion against 
infantry at 300 yds., but was almost immediately obliged to retreat, one 
of the barrels becoming unserviceable after a few rounds. Count 
Thiirheiiii, does not .give any details , of- the. conduct of the detached 
ffivisioii", in, action. . 

Ill conclusion,. Count Thiirheiin. states that the opinion which he had 
formerly expressed on the value of the Eevclver-eannon in the field has 
been streiigrtheiied by the experience of the war. Six of such guns are 
capable of discharging 1800 bullets in a minute ; a highly-trained lifle- 
Ilian, armed with the Werder rifle, can fire 24 shots in a minute. If, 
however, it be assumed that an average infantry soldier fires 9 shots 
per minute, it results that the fire of a battery of six Eevolvcr-cannons, 
manned by o officers, 109 gunners and drivers, and 87 horses, may be 
regarded as equal to that of a company of 200 infantry soldiers. The 
fire of the infantry. Count Thilrheim considers, will usually be much 
iiioi'e effective than that of the battery, owing chiefly to the greater 
ease with ■which the individual rifleman can take advantage of the 
nature of the ground to get under cover. The Eevolver-cannon will, 
therefore, be of little use in war, except in those cases in which, from 
insufficiency of cover, infantry cannot be deployed ,• for instance, in the 
defence of defiles or for flanking the ditches of fortresses. The effect of 
the fire of a 0-pr, battery of artillery will, in Count Thtirheim^s opinion, 
be always (‘^riinmer unci iniiner^^) far greater than that of a battery of 
Eevolver-cannons. If, however, it be thought advisable that weapons of 
this nature should accompany an army in the field, Count Thilrheim 
thinks that they should not be formed into separate batteries, but that 
they should be attached to the amm-unition columns, and used only in 
the event of the army being obliged to act strictly on the defensive, 
and to occupy some entrenched position* 
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The failui^e in the meclianism ofthe. pieees^/Goiint /TMtrlieini .accoiiiits 
for hj saying that they had been rapidly constructed^ and .had not been, 
subjected to the necessary proo,fe before being issued.' However this 
may be^ there can be little doubt— both from the general, tenor of 
Count TMirlieinds report^ and from the fact that, the Eevol,ver-camio,ns 
were at a later period of the war 'sent, back into Geimany— that the 
ex| 3 eriment may , be regarded as a failure. Count Thurheim admits 
that the division of tivo guns under his o'wn immediate command was 
singularly favoured by circumstances, and that the fire of the French 
infantry to which he was opposed was so wild as to be of little injury. 
Further, it is clear that the practice of the battery of artillery which 
Count Thurheim claims to have caused to retreat must have been 
exceptionally bad, since, after being in action for I4 hours wfith 36 men 
and 82 horses, the Bavarian loss, both on account of infentiy and 
artillery fire, amounted only to 1 officer, 1 non-cononissioned officer, 
md G horses wounded, none of the horses being so severely wounded 
as to be placed kors de mmbaL 
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CAPTAIN E. BAEING, B.A. 


Ak interesting paper appeared at tlie commencement of tke year 
1870j, in the ^rArchiyes of the. Prussian Artillery and EngilleerKs/^on 
the subject of the most,, suitable proportion in which artillery conld be 
eoiiibined with tlio other arms for service in the field liber das 
Siiirkeverhaltniss der Feldartillerie zu den Andern Waifeii-trattiingen/^) 
The author enters at considerable length into the subject^ and states 
approximately whut has been the usual proportion adopted in the 
various wars since the first introduction of artillery. During the wars 
of the ISth century^ 3 guns per 1000 men .was usually regarded as the 
normal standard, although in a great many eases the proportion was 
increased in favour ofthe artillery, and in some few cases it was diminished, 
llius at the battle of Eolin the Austrians had 60,000 men and 162 guns 
(2’7 per 1000), the Prussians 32,000 men and 76 guns (2*4 per 1000) | 
at G-r{)ss Jjlgerndorf tlie Russians had 90,000 and 300 guns (3*3 j>er 
1000), at Zorndorf 50,000 men and 212 guns (4*2 per 1000 ) ; the 
.Prussians at Zorndorf had 34,000 and 117 guns (3‘4 per 1000), and at 
Leuthen 32,0U() men and 167 guns (5*2 per 1000) j the Austrians at 
Lcuthen had 80,000 and 210 guns (2*6 per 1000). In the campaign 
of 1762, Frederic brought 07,000 men and 275 guns into the field 
(■PI per 1000 ) ; the a.rinj'' of the Duke** of Brunswick, which consisted 
rjir(‘1y oi‘ more than 100,000 men, had from 220 to 280 guns attached 
to it (2*2 to 2*8 per 1000). In 1758 the French brought a very strong 
forcc3 of artillery into tlie field ; the Swedish army, also, at the close of 
tlie war, consisted of 17,000 iiion and 70 guns (4*1 per 1000), 

The maxi mum proportion of artillery to the other arms appears to liavo 
been attained at the time of the War of the Bavarian Succession (1778), 
The Pnissiaiis then brought 6 guns per 1000 men into the field, the 
Austrians 5| per 1000 ; no general action, however, ensued during this 
campaign, which was, in fact, devoid of military incident, and can 
therefore scarcely be cited as a fair precedent.' 

During the early wars of the French EepuMic the allies encumbered 
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tlxemselres witli an undue proportion of artillery^ wMcli clioked up tlie 
roads and liampered tlieir niovements. Tke rapid and incisive stmtegy 
of Xapolcoii necessitated^ as a matter of course, a reduction in tlie 
number of guns -wliicli were brougM into tbe field. Xapoleon Mmself, 
as is well known; advocated 3 guns per 1000 as tke mhibmm normal 
rate;^' but; as a matter of fact; lie rarely brougM more than or 
2 guns per 1000 men into the field, and sometimes even less. In 1805 
the Grande Armee ' which marched on Uliii. consisted,; in the, first 
instance (according to, Thiers and De Fezensac); of 186;000 men and 
3-10 guns (1*8 per 1000). The aimy which invaded Russia in 1812 
consisted of 008,000 men .and 1242 guns (2 guns per 1,000). 

Most European nations followed the example set' by the French, and' 
reduced the proportion,, of 'guns to men. Thus at Jena the Prii,ssian army 
numbered 117,000 men and 280 guns (2*4 per 1000). ■ Exceptional 
cases, however, occurred, ,hi which a very large force of artillery was 
employed. In 1814, for instance, the ' allied army consisted of 405,300 
men and as iiniiiy as 1414 gu,ns. (3*5 per lOOO). The Russians, a,lso, 
cojitinued to trust strongly in artillery ; in ■ 1812 the three armies which 
opposed the French invavsion numbered collectively 195,000 men and 
938 guns (4*8 per 1000). The French themselves, when they em- 
ployed small bodies independently, exceeded the rate, of '3 per 1000' 
considerably; for instance, at the battle of Brienne (1814), Ney^s corps 
consisted of 35,000 men and 128 guns (3*7 per 1000), and at the battle 
which took place before Paris in the same year, MarmonP'S corps 
numbered 35,0u0 men and 154 guns (4*4 per 1000). 

During the lung period of peace which ensued after the battle of 
Waterloo, the most suitable proportion which guns should bear to men 
afforded a subject for frequent discussion ; in the main, however, 3 guns 
per 1000 men continued to be regarded as the recognised normal rate, 
.although some advocated the adoption of 3 gnus per 1000 infantry and 
4 guns per 1000 cavalry. A somewhat remarkable exception wms 
afforded by the German Confederation, which in 1830 adopted 2 guns 
per 1000 as the standard proportion of artillery to the other arms. On 
the other hand, the Russians in the Crimea and the Austrians in 1859 
brought a force of artillery into the field considerably in excess of 
3 giuiB per 1000 men. On the whole it may be said that, as the size 
of a,rmies inoreaserl, the proportion of guns brought into the field became 
relatively somewhat smaller. 

Within the last few years, the introduction of rifled cannon and the 
enormous proportions wiiich the armies of the continent have assumed, 
hme introduced fresh elements into the discussion of the subject, 
which, according to the writer in the Archives, have rendered it 
almost impossible to lay down a fixed rule which shall apply in all 
eases. An army of from 200,000 to 220,000 men will rarely advance 
by more than three, or at most four, parallel roads. Even supposing, 


* ii&oiiflt tMs iiS generally regarM m & maxim of Xapoleoa^ it mast b® borne in mind 
tbal b® WM by no moans constant m his opinion on this subject* In the ^‘Comioenfcaires”' 
{Voi VI, p. 1117)3, he stys: — faut avoir autant d’artillerie qua son ennemi, et calculer su? 
i' flkm IWO boiiaaes d'ialkntirie tfc die eavakne,’* 
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therefore, that the train and the number of wagons and carriages which 
accompany the artillery be reduced to a minimum, the column will still 
bo of such length that it would be a matter of difficulty to bring tho 
guns in the rear into action on the same day as the head of the column 
was engaged. Colonel Eeinlander, in his " Yortriige iiher die Taktik,” 
a work recently published at Vienna, calculates that an Austrian army 
corps complete in everything requires 38,000yds., or about 21i English 
miles, of roadway. Colonel Borbstaedt, in his account of the war of 
1866, states_ that a Prussian army corps takes up about 27 miles of 
roadway — 18 miles being occupied by the troops themselves, and 
9 miles by the ambulances, baggage, &o. Colonel Lewal, of the French 
army, in the “ Conference sur la marche d’un Corps d’Armfe,” enters at 
great length into this_ subject. He estimates that an army corps 
consisting of three divisions, or 39,323 men, marching oh a single 
road, would take up 54,133 metres (83 miles, 1120 yds.), if the carriages 
were placed one behind the other-, and 42,924 metres (26 miles, 1184 yds.), 
if the road were sufficiently broad to allow the carriages to march two 
abreast. I have not tho requisite data at my command to calculate 
accurately the length of roadway which would bo required by an 
English army corps, but I find, by a very rough calculation, that the 
inlantry, cavalry, and artUIery of an army corps consisting of 
about 36,000 sabres and bayonets and 108 guns, would take up about 
17| miles of roadway. 

If, therefore, the length of a column of route be compared with the 
ordinary rates at which expeiience has shown that troops are capable of 
moving, it will become at once apparent that to burthen large bodies of 
troops "with an unduly great proportion of artillery is useless, from the 
impossibility of bringing the guns up to the scene of action -within a 
reasonable period of time. Colonel Reinlander estimates that an ordinary 
day’s march for an army corps is thirteen or fourteen miles, which wiU 
be perfonned in about eight hours if the roads are good; if, however, 
the road passes through hilly country, if the metal be bad and easily 
destroyed, or if the weather he unfavourable, a considerably longer 
time must be allowed. In 1866 the Austrian 8th Army Corps took 
14 hours to march from Kasow to Hedelist, near Eoniggriitz, a distance 
of about 12 English miles, and the same corps in retreat took 16 hours 
to march 13 miles — namely, from Zadwersitz to Boikowitz ; in the latter 
ease the road -^vas through a very hilly country. On the day of tho 
battle of Sadowa, every effort was made to hasten the march of tho 
Crown Prince ; the w-eather lyas bad and the country hilly. The advanced 
guard of the 1st Division of the Guard, moving across country, marched 
from Doubrawitz to Jericek, a distance of 6 miles, in 2| hours. Of 
this corps a French officer said, “ Qu’il marchait h une allure extraor- 
dmaxreraeiit accelcreo.” The main body of the army of the Crown Prince 
inarched considerably slower. The 1st Corps, which bivouacked on the 
night before the battle at Chranstow, took, according to Colonel 
Borbstaedt, 9 hours to march 8 miles ; and the 2nd Division of the 
Guard, which bivouacked at Bettendorf, marched 11| miles in 10 hours. 
Oases have, indeed, occurred in which small bodies of well-disciplined 
troops have been moved with great celerity. The celebrated march of 
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tlie Light Division before the battle of Talavera is a well known case 
in point. I believe I am correct in stating that/ dnring the Indian 
Mutiny^ the 60th marched 80 miles in tl;iree nights. Probably the most 
rapid inarch on record of any large body of men^ is that perfonned by 
the Drench army after the battle of Dresden. On this occasion^ 80^000 
men are said to have marched 30 miles a clay for three conseentive 
days. Blit these cases must be regarded as wholly exceptional ; as a 
general rule^ it may be said that if a column exceed 10 or 12 miles in 
lengthy its deployment^ save under very favourable circumstances^ can- 
not be effected in less than 12 hours. 

It is scarcely necessary to point out that the excessive length of a 
column of march iS; in great measure^ due to the artillery. A field 
battery on a war establishment takes up 473 yds. of roadway when in 
column of route; a horse artillery battery takes up 423 yds. ; at least 
one-third of these distances would practically have to be added for loss 
of interval. 

It should not be forgotten/-’ says the writer in the Prussian Archives/'’ 

that every gun which is not brought into action is useless^ and extends 
the length of the column unduly. ... . . In the case of large 

armies, therefore, it would appear desirable to diminish the proportion 
of artillery to even less than 3 guns per 1000 men, both on account of 
the necessity of being able to move with ease and rapidity, and also 
because it is very improbable that so large a number of guns can ever 
be brought into action.^^ 

How far the truth of this remark is borne out by the events of the 
recent war, it would be premature to state before the incidents of each 
action are more accurately known. In Colonel BorbstaedPs history of 
the late war in Prance, a small portion only of which has been as yet 
published, the total strength of the French army is given as 460,000 
men and 1344 guns, or very nearly 3 gnus per 1000 men ; the total 
strength of the army of the North German Confederation is given as 
954,500 men and 1680 guns, or about 1*7 guns per 1000 men. In 1866 
the Austrians at Koniggriitz brought a very large number of guns into 
action, which did admirable service, especially after the retreat com- 
menced. Some Austrian officers are of opinion that the proportion of 
artillery was unduly great, and one goes so fiir as to state that the. 
number of guns lost at Koniggratz represented precisely the undue 
excess of artillery in the Austrian army.^^ The Austrian experiences 
at Koniggratz can scarcely,^ however, be regarded as conclusive in this 
matter, since Benedek awaited attack in % previously chosen defensive 
position. Under such circumstances the difficulty of bringing a large 
fo^e of artillery into action would, of course, be comparatively small ; 
this difficulty will always be experienced to a much greater degree 
whan acting offensively.* Since, therefore, the primary object of every 
i»inmiiiider is to assume an offensive attitude rather than one of passive 
defence, it is clear that the standard' organisation of an army should be 
iuoh as wil meet all the requirements of offensive war. 


# Cpioael Steffcsl* In Ms irqport® m tim Fimmm amy, states tliat daring tlie eampaign of 1866 
i ttiW of tto artiEoy imm came iaio wffm. 
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It would appoar, tKercfore, that the writer in the " Archives/’ whilst 
fnllj recognising' the importance of artillery fire on a modem battle- 
field, is of opinion that it will be practically impossible to employ beyond 
a certain number of guns. Hence he infers that, in the organisation of 
large armies, the proportion of guns to men should never be more "than 
8 per iMUO. He is careful, however, to point out that the case of 
smaller armies is wholly dilFerent. An army of from 70,000 to 75,000 
men should, he considers, be abl§ to deploy in about -34 or 4 hoars if 
marcliiiig by three or four paraUel roads j the proportion of artillery 
Khould therefore be mcreased, since, in diminishing the total streno'th 
tte difficulty of bringing a number of guns simultaneously into action 
disappears, or, at all events, is much modified. At the battle of 
Custozza, the Archduke Albrecht had 75,000 men and 172 o-uns (2*3 
per 1000). In spite of the ground, being unfavomahle to thelietion of 
artillery, there were .several gaps in his line of battle into which some 
additional batteries could have been inti-oduced with advantacre- had 
the ground been favourable to the action of artillery, a larger pro- 
portion of that arm would have been absolutely necessary to him. 

In conclusion, the writer in the “ Ai'cWves” is of opinion that laro-e 
ainiies acting in a flat open country, when the communications are 
good and numerous, should be provided with artillery in a proportion 
not greater than 3 guns per 1000 men; hat that if the country be 
enclosed or mountainous, or the roads few and of bad quahty the 
proportion should not exceed 2 to 2^ guns per 1000 men. On the 
opinion that smaller armies of from 50,000 to 
80,000 men should be provided with artillery in the proportion of at 
least 2i or 3 guns per 1000 men in mountainous and enclosed country • 
but that, if the theatre of war is favourable to the movement and action 
of artillery, the proportion should be increased to 3i 4L or even 5 srans 
per 1000 men* " ^ . 
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A SHOET SKETCH 


THE HIKE E0ETEESSE8 ilD METZ. 


LIEUT. P. W. J. BARKER, R.A. 


In bringing forward tliese few experiences, obtained during a short sojourn 
in Germany, I cannot hope to produce anythiug either very new or very 
original ; I trust, however, that what I am about to write may prove of 
interest to some who have not yet had opportunities of seeing the routine 
and drills of German soldiers, and of visiting one of the finest lines of 
fortresses in the world. 

Having made Bonn my head-quarters, I went down the Eliine to Deutiz 
and Cologne, and afterwards returning through Bonn, visited the works of 
Ehrenbreitstein, Coblentz, Kastel, Mayence, Strasbourg, and Metz, seeing 
what I could of tlie soldiers in each of these fortresses. Jiefore leaving 
Bonn I w’as asked to visit the Lazareth, which was occupied by wounded 
mem On entering the hospital I wns unexpectedly brought face to face 
with some of the results of war," when the romance was gone and the excite- 
ment was over. The large, clean, and well-ventilated"^ room "was occupied 
by patients, many of whom had been crippled for nearly a year, and they 
were having their wounds dressed when I entered. As I passed through 
the wards and saw^ tlie poor fellows who had been reduced by one blow "to 
a shattered existence and painful after-life, their patient and even hopeful 
endurance brought home to one a lesson in fortitude not easily to be 
forgotten. One man in particular, named Matheos Sohltz, was pointed out 
to me as remarkable even here for fortitude. This man had lost both feet 
just a year before, and hospital gangrene had set in ; the diseased wounds 
had to be cauterised with irons heated to a wliite heat, and chloroform could 
not be used. One of those who saw the operation being performed, told me 
that the man submitted without a groan to the cruel tortures that caused 
^ mm the pactised attendants looking on to shudder, and the only evidence 
of Ms sntfdmg was bis putting the hospital blanket in Ms mouth and 
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criisliiiig it between liis teeth. He was a noble-looking, fellow, with,, a broacl 
brow and magnificently-cnt features. When 1 'saw liim^ there was a bra¥e^ 
manly smile on Ms determined-looking face. 

The hospital w'as little different from oiir own, but the men, were supplied 
with many little comforts and luxuries' — such as flowers, fruit, tobacco, fee. — 
not usually seen among patients suffering fro,m illness, in peace, time; and 
most of them puffed away at 'the well-known long pipe, wMcli rarely left 
their mouths except when speaking, sleeping, or eating,. . IJfotwithstancling 
this continuous smoking, the air was fresh and the hospital clean, and free 
from the usual disagreeables of a smoking room. 

The first work which I had an . opportunity of visiting was Deutz, the 
teie^de-pont of Cologne, and I ninst confess to a feeling of disappointment 
ill seeing it. I walked round a portion of the work, and not being then 
acquainted with t!ie Prussian means of preparation, I felt rather astonished 
to see only a few old guns in the terrepleiii of one salient, and none at all 
on the ramparts ; no embrasures, and if the guns for arming tlie work were 
to be used e?i haTheiie^ none of the usual arrangements f@r this kind of 
defence were visible. The guns which I saw were smooth-bore, both bronze 
and iron, some on high, unstable-looking/narrow iron garrison standing 
carriages, and some on travelling carriages. They looked to be about 
IS or 24-prs., roughly sighted, and seemed like our own old guns, only used 
for drill purposes. 

Cologne, which I afterwards visited, presented the same rough and fc^f^ready 
appearance that Deutz conveyed to the mind of the visitor; and but for the 
strength that its trace implied, it would have proved equally disappointing to 
one who desired to see a strong and fully prepared German fortress. There is, 
however, one striking feature about The delbnces of Cologne that attracts 
the attention of the visitor. This is, the double line of fortification on wdiicli 
the safety of the city depends ; one line, the grand, lofty old wall of the 
fifteenth century, with its broad, deep fosses; and tlie other, the unpretend- 
ing but ^ really formidable earthworks and masonry of the present age of 
fortification. In these adjacent lines one can observe the coiffrast between 
ancient and modern fortification strikirigly exemplified; for Archbishop Philip 
(who is said to have commenced the wall in the twelfth century) and his 
successors evidently considered that height.' meant security, and that a deep 
fosse and sufficiently high strong wall would enable tlieTnliabitants of the 
city, as long as food lasted, to sleep as 'peacefully 'and live as contentedly 
through the most vigorous siege as 'if the besiegersTvere merely members of 
the Peace Conference making a demonstration. The line of wmrks of the 
present century retains none of the clmraeteristics of its progenitor (which, 
by the way, is now thrown into shade by trees, which usefully conceal its 
masonry), and occupies a lowly position not far removed from the foot of 
this well preserved old line of fortification, which is said to Imve been com- 
pleted ill the fifteenth century. 

After my short visit to Deutz ^ and Cologne, we proceeded to Coblentz, 
where we had an opportunity of visiting the well known Ehrenbreitstein. I 
confess to being greatly disappointed with the work, both as a Batumi 
fortress, and, as I had previously believed it to be, a triumph of fortification 
in producing a work of impregnable strength, How, however, it seems to 
be nearly altogether dependent on its outworks, without wHch, in the 
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present era of artillery, the citadel itself would have a very small chance of 
a long defence. TThile on the summit of Ehrenbreitstein, I was much 
interested in what seemed a very true remark of the serjeant who accom- 
panied ns, and who noticed that my attention was directed towards one of 
the outworks on a hill that commanded our position. His remark was, “ It 
would be ‘all up’ (‘kaput gemacht ’) with Coblentz if that were taken.” 
I need hardly add that the outwork is a strong one, and combines every one 
of the means of defence which the Germans so well know how to develop. 
I visited the interior of the casemate barracks on the summit of the rock 
(in which, by the way, I saw no guns), and was much struck by a simple 
method adopted for increasing barrack accommodation. In the centre of 
the casemate, and in line with the crest of the arch, the soldiers’ beds are 
arranged in two tiers. The iron cots are so constructed that they can he 
placed one above the other, the feet of the upper tier fitting into sockets 
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in the top of the lower tier; and thus twelve men can live in a small case- 
mate without any crowding, and this arrangement of the cots allows a free 
circulation of air about them and through the casemate. The cots can be 
folded up, as the ends move on hinges or pivots, and they are kept rigid by 
means of a quadrantal bar (a), which also strengthens the light frame of 
the cot. 

After visiting the interior of Ehrenbreitstein, I went round the exterior on 
the east and north-east sides, and there saw the formidable aspect of the work. 
The great mas,ses of masonry, pierced with embrasures, looked very imposing, 
and perhaps, strictly speaking, more striking than formidable in a landwmrk. 
The most prominent part of this mass of masonry is a semicircular bastion 
crowning the steep and almost precipitous slopes on the east side. This work, 
with its twenty-four embrasures in three tiers, offered to long-range and 
powerful guns a height and extent of masonry that, once shaken, would be 
liable to complete destruction. 

On the other side of the river, I was able to see a German fort of modem 
Gonstraction. TMs was Fort Alexander, which is so well known by name in 
Wits imuntiy, and which holds a very high place in the estimation of the 
I WM fortunate enough to be able to visit the interior on the 
loiiowing day. This ma^iificent work is a striking example of the German 
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school of fortification^ containing what :are geiierally . considered most of the 
distiiictire features of^ school/ 'Me ' trace angukire siibstitiie presqne 
liabitnellement an trace bastioiiiie, la fortification perpendiculaire^ les murailles. 
isolfe et les feiix casemates/^ 

lort Alexander stands on a tongue, of -raised groiaid/or spiir' of a Iiill^ 
between the Eliiiie and Moselle. Its high situation at the extremity of the 
spur protects its proper front from, the danger of enfilade; Approaching it 
along the spur, the fortress presented a harmless. and deceptively inoffensive 
appeamiice, with its grassy slopes, and not easily distinguished outline; bat 
mi approacliiiig more nearly, the full strengtli of the wo.rk began to manifest 
itself, and on. reaching the summit of .the glacis, and desceiiding into the 
ditch, I became conscious of a poiver, both of direct and flank defence, that 
I could not have previously imagined, and such as I did not see in any 
of the other Cieiiiiaii fortresses, nor in Metz. ' 

have not space here to . enter upon a detailed description of the work, 
witli wliich many are ^acquainted, and wdiich . can be found in an interesting 
ess.ay by Baron Maurice,*' and in other works on fortifi.catioii ; I will merely 
remark tliai in passing from the glacis to the interior of .the work, each 
place wlierc I halted and looked round seemed specially singled out for a 
conceiitratccl fire of sioall-arois and artillery, and I believe'^that this im- 
pression would be efpiaily produced on the mind in any position which the 
visitoi’ might select as a point of observation. The magnificent caponier in 
this face makes all the more irapression on the visitor, as (unless previously 
accpiainted with the plan of the work), one is c|uite unprepared for it; and 
wlieii you imagine you are about to enter the main body of the work, you 
suddenly fijid voiirself face to face with a strong fort witli'two tiers of guns, 
and liermned in by revetments ail round, so loo 2 )ho]ed that they would form 
a de.adly prison to any enemy rash enough to attempt an attack before their 
complete clestriietioii. The caponier forms a fine barrack, and was clean* 
looking, whitewashed, and nicely kept when I saw' it. Oii passing through 
a tunnel iip^ an incline from the ditch, I reached the interior of the work, 
W’liere tliere^ is a large open parade ground, containing only a few' old guns 
and soin.e piles of S.lh ainiriiinition* 

Alter visiting some of tlie other outworks of Coblenfz, wm proceeded to 
Mayeiice. ^ I w'as much struck witli the difference betw'cen this fortress and the 
one 1 had just left ; ^Coblentz and its outworks having all the modern improve** 
ments for flank defence, protected casemates, loopholed galleries, &c., wdiile 
Mayence, with its liigh escarp, bastioiied trace, and finperfcctly flanked 
ditehes, is a type of a very diilereiit school of fortification. Some portions 
of Mayence, how'cvcr, and most of its outworks, may be considered new. I 
had only time to visit and examine one of the lunettes at some distance from 
the body oi the place. The w urk was a very small one, but, like most of those 
that I saw, very complete iii^ details of construction ; and the impression con- 
veyed by even such a short visit as mine, was that the Prussians are determined 
not to leave even their lightest outworks open to chance of surprise, and 
to render them utterly untenable to any enemy attempting the same. 

A glance at the accompanying rough sketch, Pigs. 1 and 2, demonstrates 
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The above is a copy of a sketcli which I made of one of the new outworks 
of Mayence, and it will, I trust, prove a suitable example to illustrate what 
I intended to convey. 

The next work which I had an opportunity of visiting was Metz — a good 
type of the French school of fortification, and one which held, as is' well 
known, a high reputation as a French fortress. 

I must confess to a strong feeling of disappointment as I first entered the 
town and visited the ramparts constructed for an artillery of a past age, and 
mr the enormous amount of work expended in developing a defence so 
fll-adapted to the accurate and long-range fire of the rifled ordnance and small- 
ams of the present day. The general outline of Metz can be seen from the 
acema^ying sketch (jPig. S), and I have only time here to deal with one or two 
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points connected with the ■ work and its garrison which strike the casuai 
observer, before proceeding to mention the outworks, on which I believe the 
future fate of Metz will iu any regular siege wholly depend. 

Ihe first striking feature iu the fortification of the city is the immense 
excafatioii of ditch, and height of parapet and escarp revetment. This wail, 
on the south-east side, near Porte des Allemands, seemed nearlj 50 ft. high, and 
the ditch, through which the river Seille- flows, looked quite a little vallej. 
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I believe tliat tliis part of tlie work is an adaptation of old Roman defences ; 
and lienee tlie amount of excavation and manual labour that appears to us 
extraordinary in these days of expensive labour and national debts. 

Tlie next feature of the "defence of Metz is the adaptation of the water supply^ 
by which the ditches can be flooded and much of the surrounding' country 
inuiKlated. This^ it wilt be seen from the sketchy, is greatly facilitated by 
the natural position of the city; and to this it owes one of its greatest claims 
to strength. 

I had opportunities here, as well as at Coblentz, Mayence, and Strasbourg, 
of seeing something of the German soldiers, botli in their full dress, 
or show trim, for muster parade, and in their working dress for drill and 
marching order. The full dress of dismounted soldiers of any nation, and 
the importance attached thereto, is a cpiestion open to much discussion. To 
me it seems that on these parades, each man, with the assistance of taflor, 
brushes, and pipe-clay, is supposed to do his best to look his best, and 
having accomplished this task, the only other duty that remains to him is 
to stand and be looked at. Consequently I must confess to not having 
devoted very much attention to the various uniforms I saw on parade under 
the trees of the esplanade at Metz, on the morning of the 31st August; I can 
merely state that cavalry, artillery, engineers, and inihutry seemed well and 
suitably dressed. Tlie men were, as a rule, fine-looking, and seemed capable 
of hard work, but not well ^^set I had a better op j)ort unity of observ- 

ing these soldiers on the drill ground on tlie following morning, when I saw 
tw'o batteries, tlirce infantry regiments, and some cavalry (Uiilans), at various 
drills, and spent more than an liour in seeing some of the men in their 
working dress who had won for themselves such a high reputation among 
the soldiers of Europe. 

I confess that as a gunner I was considerably startled the first time I 
saw a Prussian battery turn out for drill. This was at Cobleuiz. The 
guns may have been clean (they were as usual covered, breech and muzzle), 
the carriages certainly were not, mnl so iincared for did they look that 
I afterwards went down to the giin-slied to see if cleaning were an after 
operation. They were in the same condition in the shed as on parade, 
and from what I afterwards saw of Prussian batteries, I conclude that 
cleaning, if done at all, is only considered necessary at very long intervals. 
I may also state that this is evidently not the painting season for 
batteries in the frontier fortresses. There*was no attempt at biinrishiiig any 
iroiiwork except the bits, stirrup-irons, and curb-cliaui. Harness serviceable 
but rough, and the batteries looking as if very little acquainted with water, 
and totally so with soap, but notwithstaiuiiiig this, looking sound and 
serviceable. 

The field artillery drill that I saw wms chiefly elementary driving drill, 
and the remarks that I apply to those I saw this morning at Metz 'are 
applicable also to the batterM' at Cobkntz, Mainz, and Stnisbourg. All 
the drills can better be described as painstaking than smart. Each mistake 
seemed to be pointed out in a methodical way, and corrected without the 
same quickness or smartness that is exhibited in the instruction of our 
soldiers. The driving, elementary tlmugh it showed me one evil of the 
pole draught, which, allhongh well known to many, I cannot 

jwfraia from, tmukmg upon. Whenever the battery wheeled at all sharply^ 


THE HOTAL AKTIEIERY INSIIIUIIOAE 


4;] 


either to the right or left, the wheel-horse on the imwr side of the circle 
sceiiictl !o siiifcr Irom striking bis fore legs against the cross-bar fiiooked on 
to the cfifl of the pole), to wliicli the traces are attached for the. rest of the 
team. Ibis will be easily aiiderstood when it is remembered that the pole 
lias fjoiisiderable play in a vertical direction, and consequently can rise nearly 
as high ns the wheel horses^ breast, or sink as low as below their knees, 
according as thy^ draught is applied ; and when the wheel takes place, the 
upward si rain is not only converted into a lateral one, and the pole to a 
certain flegree released and allowed to sink, but the cross-bar is also much 
inclined to the pole. The result of this was evident even in the action of 
some of the horses, as one could see them lift their fore legs as if they 
quite ^ expected hard knocks. There w^as a good deal of attention shown in 
])ointiiig and laying; quickness did not seem to be nearly so much con- 
sidered, as accuracy with the young hands. 

The next soldiers I saw on parade tvere tlic Bavarians. These fellows I 
had seen the evening before at bayonet exercise, and marked the determined 
expression of ilieir almost hairless faces as in two opposing ranks they went 
thruugb points, ibrusting towards one another with right good will. " As I 
sa\y tlieir tinn-set mouths, ajid watched these small but wiry men handling 
their ihles wiiii bnyoiiet, 1 could well realise the stories told of them when 
they once became excited. This morning, however, tlicy were in marching 
order, and goiiig through battalion drill, which they performed in first-rate 
style, marching splendidly in line, ^‘'blocking iip"^ well, and both deploying 
and forming square with W'oiiderful quickness and precision. The square 
consisted of two ranks, and, to speak more accurately, was a rectangle. 
These iiitni were armed with the Werder rifle (which, as most are awxare, is 
very like the Martini-Henry with twm triggers) and a short sword at their 
side, as well as the bayonet on the rifle ; tlie ammunition pouch was on the 
waihlbelt and in front. The eowskiii kna]3sacks were fastened on with shoulder- 
straps, clonks rolled round outside, and a good and usf?ful water-boine— like 
a iourisfs very large flat brandy flask— hanging at the side, with a tin cup 
that tilted it at the bottom. The other regiments which J saw — Prussian 
infantry and Lbluiis — are too well kiiowii to need description here. 

Before leining Metz I was able to see something of the outworks, and as 
most of tlic-iii stand on considendfle elevatiojis above the town, the interior 
<if which would be expo>xal to Are from them if once eapluretl, 1 may perhaps 
be excused, at they risk of becoming tedious, if I ofler a few observations 
regarding tlieun^ ^ These works are Port St, Quentin, Port des Currieres, 
Pori St. Jiilien, Pori cle Quealean, and Port de St, Privat, and the Prussians 
are at present busily engaged in strengthening and completing them, 
evitkaitly fully rtulhiiig Heir importance. "One of the nearest and the most 
devaied, Port Sh Qgenfin, stands on a hill about 300 ft. high and 2100 yds. 
fmiri and frojp it one can obtuiii a very good view of the interior of the 
city. Proin the heights of St. Quentin the observer has a gootl opportunity 
of speciiljitiiig as to the most probable points of Metz on which long-range 
artillery Are 'would ^ be directed; and as the city is built on a slope, the 
general direction of which is downwards towards the foot of the hill on 
which St._^ Qiieiitiii stands, one can obtain almost a bird Veye view of the 
works. Forts St. Quentin and Carrikes, left imfinislied by the French, are 
now approaching completion ; and from what I saw there'! am led to beiiwe 
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«iat the Prussians are not contented ’ivith outworks which seemed, under the 
I'rench regime, mthcr a tardy recognition of a new era in artillery than the 
drL ?/f' position on wnich the safety of one of their largest fortresses 
depended. In portion, St. Quptm appears to be to Metz what Fort 
Alexander is to Coblentz, and it seems probable that at no very distant 
period the visitor to Metz may find an outer line of defence, whicli will alter 
ontn belief that the progress of the science of fortification is 

SHhis' submit ’ 

Should this outline sketch possess any interest to the readers of it, some 
may feel inclmed to visit the same ground, to inspect more carefully than I 
lad either time or opportunity for doing, and note more fully the result of 

reminiscenceb to the n as mine did to me, they will have no cause to re-^ret 
soldSrs!^'"^ tnowledge of the Rhine fortresses and German 
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AUTUMN MiNQEUTEES; 

CONSIDERED IN THEIIl PLACE BETWEEN BRELS AND WAR. 

A lECXCEE DELITEEED AT THE H.A. IS'STITCTION’, WOOLWICH, DEC. 19, ISn, 

ET 

CAPTAIN C. B. BRACKENBWRY, R.A. 


BlilGABIEa-OElrEEil J. SI, Adtb, C.B., R.A., IS IDB Chaie. 


Ix tile time of tlie Crimean War, it liappeiied to me once to ride with a 
companion through the valley of Baidar, The well known areliwny was 
laid by a rrencli guard — one of the advanced posts of the allies in that 
direction. With the usual coolness of Englishmen we rode straight tliroogli 
the astonished Trench soldiers, quite heedless of their surprise, until, when 
we had passed on a few paces, there was a marked movement among them, 
and we were ordered Ijack in no friendly tone. It was evident that the 
coiiimancl would be followed by a biiUiet if not obeyed, so we turned back, 
cliafuig at what we supposed to be the insolence of our allies. An officer 
came out, and enquired what was our business there, business ; only a 

ride for pleasure, we rejdied. At- first he was somewhat incredulous, as 
well he might be, but soon believed our w'ord, and treated us with every 
kindness, sendiiig us some grapes and wine. ""But gentlemen/^ he said, in 
an expostulatory tone, ""how could you ride through* the advanced posts of 
an army without business, without pass-word, without even deigning to 
speak t(j^ tlie oiliccr in charge of the post. You hmw war^ and that such 
conduct is very dangerous/^ Know warP^ that was just what I was quite 
cerfain I did not, whatever my companion might know, I knew how to 
take care of horses, drill a troop of horse artillery, or make up weekly mess- 
books; but this tiling called ""War/' Wliat was it? and how came it to 
be possible that I could make such a blunder as this without knowing it ? 
The episode might have happened to any one of the thousands of officers 
wiio knew no more than I did. May w*e not fear — nay, are we not certain, 
that many a gallant life was thrown away in striving with desperate bravery 
to make up for want o.f knowledge of "" war/'. While we are proud of the 
Alma, w'e should not forget that a sustained pursuit would probably have 
been rewarded by the capture of tlie fortress. The lustre of the gallant 
deeds done in the plains of Balaklava must not blind us to the memories of 
mud on the winter ivay and muddle in the port. In our pride of those 
who stood gloriously on the slopes of Inkerman^ let us remember also those 
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wlio lie on Catlicart^s Hill. In tlie early part of tlie campaign^ Eiiglislnnen 
gained an imperisliable name for bravery, but they threw away their light 
cavalry. Later on, they won Sebastopol, but lost an army. Since then the 
knowitdge of war in the English service has advanced steadily, step by step, 
as oil a ladder; each step being toilsome, but affording foothold from whence 
to attempt another movement of progress. So that one of the wisest and 
cleverest of our late foreign visitors, wEo knew us well, both at the Crimean 
time and ten years later, is able to say that he is fairly astonislied at the pro- 
gress made ; but the same officer is of opinion that we have still much to learn. 
There will be some to say — What ! is the splendidly-appointed English 
army to learn from continental soldiers Yes, gentlemen, we have still 
much to learn, fiemember the confidence ’witli wliicli all looked forward in 
1866 to the triumph of the Austrians. No soldiers could have fought more 
gallantly or with more dogged resolution; yet you kno\v the result. Y^’ou 
must have read, too — everybody lias read it — the Archduke Albertis 
pamphlet on ^^Responsibility in War,^^ published in 1S69, when that 
Imperial Prince was devoting his wdiole attention to the reorganisation of 
the Austrian army. You remember the passage where he speaks of the 
exaggerations and trifles of peace among soldiers wlio passed their life in 
the service. He says : — They thought it their duty to be coiitinusdly 
occupied, and were led into refinements, into exaggerations in the uniformity 
and elegance of dress and ec|uipniciit, of manual exercises with arms, and of 
movements. Narrow intellects excelled in these arts, acciuired thereby ill- 
merited reputations, but rendered the service insipid, and checked the 
intelligent soaring as well as the advancement of more gifted officers.^^ 
Beauty of uniform and nicety of step and carriage on parade are excellent 
things in their way, but fatal to the man who regards them as the one 
thing needful of soldiering. They are but as the polish of tlie pieces and of 
the board in a game of chess — not at all to be despised for their moral 
effect, but entirely subordinate to the knowledge of the game. 

Wlsat lias the student of ciiess to learn ? Eirst, the movements and power 
of the pieces. This corresponds with the movements of various troops in 
war. Everybody know's this Not so. At the late manoeuvres, the 
miscalculations of time in which marches could be made was f|uite extra- 
ordinary — much so as to defeat almost every attempt made at combined 
movements. Then, at chess, in the early part*of our progress, we liave to 
ieani a few openings and combinations of action among tlie pieces to attain 
a certaiu end, corresponding with the liandling of the three arms— -infantry, 
cavalry, and artillery— under different circumstances and for different purposes. 
In our knowledge of this, as soldiers, it must be confessed that our visitors, 
learned in war, found us eminently deficient. Each English officer could 
drill his own men, but too many were embarrassed when" those of another 
branch were put under their hands. The remedy for this want of knowledge 
is plain. In other countries, comparatively junior officers are given all three 
mm% to handle. Surprise at the want of such a system in England was 
expressed bv our foreign visitors, as it is by all soldiers who know civilised 
warfare. We must leam to walk before we can fly. There is nothing in 
the profession of the soldier to free him from the old necessity so well 
^ expressed in the proverb, There is no royal road to learning/' It is said 
:Almi "Poeta iiascitur non fit/" hut even poets have to plume their young 
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wines ere tliev can take flight in epic strains. ' We can expect but few real 
peers in an age: we htmt have real SDlcliers. ' Tlie great sirategica! faifl 
laerienl eilorrs of masters ere fully compreiieiided by lyat few* in any army ; 
still fewer are tliey who can originate them. It does not follow that rili 
S'ioiiLI not Irive opportuiiity given them , for proving their abilities. Here 
our simile must cease; for we do not [day in war .with dead pieces, but with 
living men, who must be fed, and clad/and provided with weapons and 
ariihiiinitioiij not only at the begiiining of a campaign, but all tlirougli it. 

There was, this aiitiiiun, great difficulty in supplying for one tbrtriight 
ihirry thousand men, from depots in the centre of a space occupied by three 
divisions, dose io Loiulon, and iu time of profouiid peace. How should we 
have fared if the war had been real, and the divisions moving every da,y 
farther and farther from the base of. operations? The only way to test the 
supply depaiiuneiirs is by actual wo.rlc, as nearly approaching that of war as 
we can get. If they are not strong enoiigli in transport, or have not experi- 
eijco eiiougli to feerl the iroops for a forkiigl'it during tlie aiitainii loiiiiceuvres 
withoulmnaiiy a mishap, it would be. little less tliaii madness to trust them 
under far iriorc dilllcnlt circminstances, when the honour of England is in 
their Iiand'^. (jallantiy may win a light in spite of many errors, but it will 
not feed men — nr«y, it is itself partly depeiident on bodily lionrislnneid. The 
supply departments are young yet, and have few opportunities for practising 
their work — ^one of the most dabo.rate as it is also one of the most necessary 
branches of the art of war. They must have time and ex])erience in su2:)plying 
armiies before perfect confidence can- be placed. .in them. ’ 

Besides the two main objects of siidi. maoceuvres — practice of tactics and 
oHIie supply of an army with provisions— there are many other branches of 
military knowledge iucluded in knowing war,^'' wliicli can only be properly 
learnerl, (n* at least proved, in such, peace iiianoDiivres as will best nepresent 
real work in the field. There are, for instance, the whole of the duties of 
the stair — iiicliiding that most iiriportaiit one, acquiring ajid digesting infor- 
nudjoii, without wiiicli generals can ’but blunder in the dark. It iuay be 
aihiiilted tliuf full knowledge of such duties can. only be acquired by service 
against an actual enemy iii the field ; but wm may approach very nearly the 
conditions of warlare if we set our minds to it. . .. In the absence of foxes, we 
hunt a dra.gfor practice o,f liouiids-, horses, and men.; free military m.aiicciivres 
are the drag-iinoting and cub-hunting of war. It is a remarkable fact tlmt 
the undoubted ability and knowledge of the Prussian generals arni staff were 
accpiired in time of profound peace, and they themselves say that their 
sdmol was flic autuimi maiicciivres. Unfortunately, we iu England can 
liafdly hope to approach the conditions which render the Prussian imitation 
cjf war so close and so instructive. 'Ep to the present moment, it is not 
thought possible to dispense with tents, and place the men in cantonments, 
or bivouac, according to the weather. We cannot place the inhabitants of 
a disirict under cfoiitribiffion, and we are obliged to avoid the occupation of 
many portions of the territory which should be free for the march of the 
armies. We can, however, do much and when we look at the intense interest 
ill the late maiiceuvres manifested Throughout the country, and the anxiety 
of certain counties to be the scene of the mimic caimsaign, we may fairly 
entertain the comfortable hope that the autumn manoeuvres will become 
popular in England, and be regarded almost as a national sport* 
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Tliere aie two principal ways in vogue on tte continent for practising 
troops in tlie art of Avar — the autumn maiicenvres of Prussia and Eussia^ 
and tlie permanent Ccinips of instruction of Prance and Austria. We all 
know AYliat the Prussian manceuvres are like^ and some extremely interesting 
letters in the '^Times/^ from Lt.-Col. Monev; N.E. London Eifle’^mlunteers^ 
gave us lately a description of the Eiissian inanceuvres^ during which awdiole 
district was in a state of siege^ and the capital citj;, St. Petersbiirgli;, ordered 
to be considered by the generals as non-existenb except as affording a 
peculiar combination of roads. Up to the time of the late the Prencli 
had Chalons as their camp of instruction;, where regular divisions were 
formed, and after the usual battalion and brigade drills, came great manosuvres, 
with their beginning and end laid down beforehand. These Avere useful, in 
so far as they gaA'e the generals practice in liandliiig bodies of men; they 
were all but useless as far as headwork is concerned. The present Austrian 
system is a combination of the Prench and the Prussian. They have their 
great stancling camp at Bruck, but their manceuvres are miicli freer than those 
of the Prcnch, the generals beiTig actually pitted against each other. Each 
year the Minister of War brings forward a proposal for grand manceuvres 
over a wide extent of country, but hitherto the design has not been carried 
out completely, from Avant of money, -Everybody in Austria considers tlie 
scheme a most valuable one. We in England have our camp of instruction 
at Aldershot. Its first establishment was a great step out of the monotonous 
marchings of the barrack square; the generals obtained some practice in 
handling mixed bodies of troops, and both officers and men gained a good 
deal of real instruction. But Aldershot, like Chalons and Brack, has one 
great disadvantage, Avlien compared with the district manoeuvres of Prussia. 
Every bit of the ground becomes as well known to the commanders as their 
own quarters, and the limited number of combinations possible, Avhen all the 
necessities of the case axe taken into consideration, have long ago been 
exhausted. We Avant space for our manoeuvres in districts not so Avell 
known but that eA-erybody will have to make use of his map. 

Yet see Iioaa’’ we have grown. Prom barrack-square drills to a small camp 
at Chobham, wliere much tlie same drills were carried out; from Chobham to 
Aldershot, with its increased number of troops and its set mancBuvres ; from 
the set manoeuvres to a certain amount of freedom in the tactics of one 
commander against another. After this came the establisliment of umpires, 
whose main business is really to take care that tlie losses occasioned by 
mistakes should become palpable, and to prevent actual blows. Lastly, w^e 
have had the autumn manmuvres of 1871 — timid and tentative, but affording 
a grand platform on which to rest and gather strength for the next spring 
upAvards. Verily tliere is reason for triumphant hope. Perfect as it is now 
in the material to make soldiers and generals out of; perfect in spirit, 
courage, loyalty, and discipline ; admirable in equipment and armament; ayIio 
can doubt that the British army Avill be first in the knoAAdedge of this thing 
called War, bow that the chance is ^given to it ? 

There is one point to which attention is needful. It seems a little rash 
to bring up regiments and batteries from country quarters, throw them 
l^ily into divisions, and expect them to reap the Ml benefit of tlie 
laiiweiifrtf. The Prussian' district-corps organisation makes it a simple 
problem to begin with company drill every year, go on to battalion move- 
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piaits, tlieii tlirow batfalioiis into brigades, brigades into, divisions, divisions 
Bito^ corps— drilling tlie men from" lower -"to liigher, and pmetisiiiir ilrst- 
the junior, Jater on the senior officers. With ns it is not so easy, vet 
neither is it^so hard bat that tlie difficulty niaj be surmount Mkdit it 
iifit be well to concentrate small detacbnients of the three arms in camp on 
coiiiim' coininoiis, and let field officers and. even captains have coiiHnaiiils 
occasionollv for special purposes— such, for instance; as ■ enacting the work of 
acluineed or rear guards in presence of an enemy, passage of bridges, attack 
of villages, or ^recoiiiiaissaiices ? ^ The superior officers '^could look on, not 
mterleririg at the time, but criticising afterwards, and awarding praise or 
biuine according to circumstances. ^By such, practice inucli would be learnt, 
and I li 11 rably ^submit that fewer mistakes would be made than occurred last 
: September. Now that the power of firearms has .been so enormously 
de\ eloped, battles are, more than ever, a series of struggles for positions, 
soirudimes by very small bodies of troops.. Tii the half-dozen or so of great 
. haftles and the iiomeroiis skirmishep at which I have been so fortunate as to 
DC present, I never once saw lines of men standi.ng opposite to each oilier at a 
couple of hundred yards^ distance and Irlazing aw.ay as we saw them doing 
at the mpnceuyres this year.*^ There .is always a heavy fire of artillery aiul 
much skirmishing for a considerable time, then a concentration of nieii — 
sometimes a strong column, sometimes only a company — a rush, and an 
advantage gained, by one side or the other, such as affects the wdiole battle. 
At the great baiule of Ivoiiiggratz it was but a very small force which, well 
and boldly led, first sli])ped almost unnoticed into Chlum, and spread con- 
sternation throughout the whole Austrian army — for the small Prussian force 
stood behind tlie Austrian centre. It would be easy to name many cases in 
which slender detachmeiits of -, the three arms may do great things. Surelv a 
general would not bc' put to command them.* BeSdes, does it not seem- 
ii!.inatiiral to expect liieii suddenly to know* how to coinmand a brigade in 
action when tiiey have never commanded a mixed force of a thousand men ' 
in their lives. may have sprung, fully armed and invested with all 

.wisdoiii, from the. head of Zeus, but it would- be a little presuriiptuous in us- 
to .fancy we can do the same. Even the Greek demi-gods had iiivariablv to 
undergo some sort of probation before they undertook their great labours ; 
and proud as we may well be of the roll of famous English generals, we 
shall find, on ex ami nation, that they all, or nearly all, served an apprentice- 
ship to war in the junior ranks. If we cannot have war^ — civilised war, I 
Bieaii, wutli well-taught armies— we must get w*liat learning and practice is 
possible 111 peace. . 

Cavalry^ LiteUigmm. 

Of the two great divisions of the art of handling armies, strategy and 
tactics, the former is ^ best capable of being studied theoretically, and least 
able to be put in practice during peace manoeuvres. On the E3th September 
a General Sketch of Manoeuvres'^ was issued, giving a strategical idea to 


** Afc TO jds. it (ilie fire of mfantTj), Becomea decisive; and the effect of infaatrj tl IW jifa. 
m&j oe ciffltd anMiMhtin^f”>-^Emphjmeni of Meld Artiliei^ m combiaatioa witli tlie other Amm* 
^nam of Hoheidohe-Ingellliigeii. ffmaslated fey Oejitaia ^ C. H. Chxke, a,A. 
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lii'ork upon; but it m’as not intenclecl to be of more use tbaii to giue some 
public interest to tbe campaign^ by ealliiig one force the enemy of England 
and anoiliei’ the defenders. To soldiers it mattered little how far-fetched the 
idea was — there were two armies^ one trying to get to London, the other to 
prevent it. Furthermore, at first it was uncertain whether the resources of 
the supply departments would admit of the formation and active motion of 
a third division ; indeed the question of supply had to be pub, from beginning 
to end, above all strategical maxims. It was quite unfair to criticise, as 
some persons did, the supposed strategical position. Tactics and feeding the 
troops were enough for the fi.rst year, and criticisms based on any other 
supposition are quite beside the mark. 

* ; ■ -Jf ■■ -Jf ‘Jf . f 

It has been said by more than one great military writer that there is no 
such thing as the tactics of one arm. Admitting this, to a certain extent, 
there are yet some peculiarities of movement, -whether acting in combination 
with other troops or not, which may fairly be called the tactics of a special 
arm. Ilegarding the movements from this point of view, let us think for a 
moment about the infantry — that most important and cheapest of the three 
arms — the only one wdiich can go everywhere, and fight both stationary and in 
movement. Such at least is the supposed advantage of infantry over tlie other 
arms. But now come two most important questions : — Is the British line 
adapted to modern requirements? and if not, how should it be modified? 
There never was any hope of fairly raising these questions until the establish- 
ment of autumn inaiieeuvres set all soldiers thinking about such things. 
Against the stiff British line may be set tlie opinions of - such men as 
Colonel Hamley, Colonel Cliesney, and Sir Garnet Wolseley, together ivitli 
the whole body of continental officers. I am not aware of any officer of 
note who has undertaken to defend its suitability for modern warfare. It 
served Wellingtoffis purpose; but in those days 200 yds. was a rather long 
range for infantry fire, and artillery could approach within the practical 
range of case, so that infantry in attacking had very limited distances to 
move over. Even then, it is remarkable that almost all AVellingtoifs great 
victories were fought on the defensive, and consisted in the steady repulse 
of one attack after another till the enemy was exhausted. Let us turn back 
our minds to the davs when, light and agile youths, wc '^did battalion drill 
at the B.M. Academy. What anxiety we had when the last advance in 
line was ordtu'ed. How we hoped-— prayed almost—tliat no unlucky pebble 
might come in the way, and cause us to be the human instrument of sending 
that inevitable shudder, wriggle, and break in the line which used to drive 
Serjeants and officers to despair. With much traiiung, we arrived at the 
possibility of ''advancing in line,''’ if the roller had done its work well; 
but oh, the frequent and agonising sense of failure ! Now that ranges of 


f iecttiwr fccf® giT© & f spM tivd sfceteli of ttio mancEuvres, wMcIi is omitted, because 

feller acco'Uiifc bj Captain Wolfe, B.A., baa already appeared in tbe « Proceedings.*’ (Vide 
Vol, VII. p. 496). ■ In tb® couiw of bis aw^ount, tbe ieeturer mentioned incidentaily tbat on tbe 
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sinnll-ariiis are ‘?o miicli longer^ an.cl troops must admiee o?er longer spaces, 
it is Iiardlj f<.o riiiicli to Asay tlmt; British infantry tactics must he almost 
coiifiiietl to sfandiiig stili or breaking tlirongh their habit of line foraiatiori. 
They in list form some sort of column to acl?aiice, with power of rapid 
(lepfoymeiit. If it be granted- — and all- military writers now' insist upon it 
as an axiom — -tliat mobility is one of the chief requisites for success, the 
only question is how to gain such mobility. Yon all know that the Prussian 
battalion consists of a thousand men,' divided into ' four companies, each 
company commanded by a mounted officer and formed into two divisioiisj 
that their fighting ortler is, speaking roughly, in column of these divisions at 
clepiojing intervals; that there are three ranks instead of our two, and that 
the third rank consists of skirmishers, w'ho either swarm in front, or fill up 
the intervals, or form third divisions in re-ar at the moment of attack, as the 
necessity of tlie case may direct; so that the front of each column is only 
about forty files. Thus line can ■ be formed almost instantly, to resist an 
attack, and, wdien in iiiotion, the heads of colmims can' easily move with 
steadiness, confmaiiiiig to the features of the ground. , But, 'as I have already 
ineutioned, during the latter part of tlie Avar, ivlien, the powder of the chassepot 
had become known, the Prussian infantry worked in swarms, gathering in 
groups large or sniai! 'wherever cover could be obtained, and pushing home 
a cliarge when an opportunity presented itself.' -On the i 8th August, before 
this system was developed, the Prussian Guards attacked St. Privat -in 
columns of sueii depth tliat there w-'-ere on tlie w-diole front ten men to one 
pace of frojitage. Xearly 6000 men fell in ten minutes, and the attack had 
to be discontinued till the ITencii flank had been turned. The Austrians 
now fight, by regulation, in swarms at their manesuvres, and 1 am strongly 
of opinion tliat w'e must come to something of the same kind. 

Every officer I spoke to, English or foreign, who knew war, remarked 
that the ifilantry at the inancBiivres almost always gave ground too soon, 
instead of liolcling it to the last possible moment. May it not be believed 
that the ollicers in command knew the unwieldiness of the force they com- 
mainietl, and were obliged to retire while they could do so in a leisurely 
manner ? The error seemed to be that it was thouglit necessary to simd 
in line whenever the enemy approached closely; and this, if persisted 
in, was of course as wrong as yielding ground too early. 

Perliaps it was for the same reason that the infantry clung closely to the 
batteries, and persisted in retiring whenever the guns did ; forgetting that 
each arm should support tlie other, and that it is exactly wlmii the guns 
are in motion that the infantry should hold its ground with the utmost 
tenacity. The JTussian officer wdiose opinion we value most was greatly 
struck by this, and seemed to consider the practice of yielding ground too 
easily so fatal, that the manoeuvres 'ivould do more harm than good if it were 
persisted in. A kindred error, if it be so, wms pointed out by one of the 
most famous of our visitors — the w'ant of energy in attack. His words, as 
nearly as I can recollect them, were: — ^^The infantry should alw^ays keep 
pushing on. Some detachmeiit, bolder or more fortunate than the rest, will 
get in somewhere ; then the enemy becomes confused, and the rest of the 
call advaiice.^^ This is really the great secret of the Prussian infantry 
tactics, with their free column movements; isolated attacks, w^eil supported, 
willi confidence that each commander knows how to assist the rest. 
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But tlie cliscipliiie of our line regiments, and their grand, savage earnest- 
ness, itlieii face to face, were splendid, and showed that the same material 
was there which called forth the remark— The British infantry is the best, 
in the world ; happily there is not much of it.” The slowness ^of their 
marches and heaviness of maiiosnvre will doubtless be corrected in future 
years, nor will they fail to give a good account of any enemy they may meet 
on the continent or on onr own soil. 

The powers and uses of cavalry form a fertile subject of dispute among 
soldiers, and we may safely say that they cannot be settled by peace 
mancEUvres. The amount of men killed or wounded by this branch of the 
service is eitremely small — so small that, were killing and wounding the 
main object of war, cavalry might be put out of the field altogether in these 
days of accurate and long-raiiging small arms. But it has long been kid 
down as a maxim that it is not the number of men killed and wounded 
wdiich beats an enemy, but the moral effect produced on the survivors. It 
is just this moral effect which cavalry are so well capable of producing; 
and it cannot be produced when infantry know" that the cavaliers will not 
actually fall upon them. The teaching of the war of 1866 did not lead the 
Prussians io despise cavalry ; on the contrary, from that time forward, greater 
attention than ever was bestowed on the e(|uipment, Imrsing, and instruction 
of the mounted regiments. They are kept longer with the colours, as a 
rule, than tlie infantry, and every inducement is held out to them to re-enlist 
at the end of their term. In the late wur, cavalry were frequently employed 
in large masses, especially to hold the enemy fast to a position wdiile other 
troops were coming up. To this end they w'ere sacrificed freely and ruthlessly, 
but the end was attained. This mode of using cavalry requires less practice 
than another, which hardly receives the attention it deserves, I mean the 
action of cavaliy as the eyes and ears of an army; an almost better simile 
would he, the tentacles or feelers of an army. There are creatures whose 
whole sense sfeems to be concentrated in a number of filiments, fine as 
threads; with which they unceasingly sweep the w^ater around them, not only 
guarding against the approacli of their enemies, but causing a constant stream 
of prey-filled water to pass over the mouth of the animal. Such should be 
the action of cavalry. Now, at the late maiKBuvres there was nothing of 
this. A few" men wtm occasionally tlirowm out on outpost duty, and more 
than once such men, being questioned, did not know in what direction to 
look for the enemj. I even saw one vidette with Ms back to the foe, and 
his face turned directly towards his owm camp. How ’was this? Simply 
because of an omission which will render our manoeuvres of only a tenth of 
their proper value, unless it be supplied. The men are imt practised enough 
ia these matters tliroughoui the year. Knowledge is growing, and there 
are iiwiiy lirst-rate cavalry officers, but it must grow more yet before all k, 
mtisfactorj. We are accustomed to be proud of our cavalry, and with 
retsoii— in men, horses, and ap|3earance they are splendid; but are they fit 
to, be trusted at once, suddenly, with the dky of obtaining information for 
an English army and guarding against the enemyk obtaining information? 

When France declared w^ar against Prussia in 1870, ten thousand German 
cafalry were sent instantly to the frontier, without waiting for any army 
‘ bebiiw them. Iliey swarmed over the whdte .country, patrolling every ro,ad, 

.. fcaichiiig every wood and field, so'toelinm making dashes over the frontier, 
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appearing suddenly in tlie middle of tlie^lrench army, breaking, up a railway 
or carrying off a prisoner or two to give informarion. One regiment, tlie 
5t}i Dragoons, was in daily feeling of the .enemy from, the 15th Jalv to the 
20th December/ wiieii I heard., of their' exploits; and from' the 1 Stir of 
November to the 2 Oth December their horses. w^ere never but once unsaddled 
at night. This was in bitterly cold weather, with frost and snow on the 
ground. Such is the kind and the c|ua!ity of work which we have a right 
to expect from our cavalry, hut they' must not begin to learn it at the 
autumn manmuvres.. In Prussia, the cavalry recruits join in the autumn, 
and are practised throughout the winter in riding and foot drills. In spring 
the squadrons are formed, and drilled as squadrons; later in the year the 
squadrons are collected into regiments,. and drilled accordingly, with constant 
study ^of outpost and intelligence duties. General Bluinenthal told me that 
they find h necessmy to place the men in various positions, ordering them 
to watch ill a certain direction; they are then visited frequently, aiid'if they 
are found turned away from their proper outlook, they are severely punished" 
Tims it comes to pass that, when the autumn manoeuvres take place, all the 
cavalr\, including the recruits of the year before, are ready to undertake 
outpost duties in the face of an enemy. 

This seems to be an opjiortunity for calling attention to a most serious 
want in the British military organisation. We have no intelligence depart- 
ment, nor even any |)lan for creating one instantly in case of war. During 
the great American civil war, the Prussian authorities gave leave to certain 
officers to quit the service temporarily and go to Amenca, entirely ignored 
by their own Government; but they understood that if they returned with 
useful information it would be considered as a fact greatly to their credit, 
and sure to result hi advantage to themselves'. ..No questions would be 
asked as to the position they assumed to acquire the information. Before 
186b, ri.ie inountaiii passes of tlie frontier, the plains of Bohemia, Moravia, 
and Hungary were studied with such care by Prussian officers, that 'the 
fords on every river were knowm, and even the length of timbers required 
to construct bridges, should the permanent ones be broken down by the 
enemy... In the interval between 1866 and 1870, the whole of France, or 
at least tlie more important parts of it, were visited by German travellers— 
actually Prussian officers— wiio corrected the French maps, and made plans 
and sections of all the fortresses. I myself possess some of those which 
they made of tlie forts of Paris; and upon these plans and sections were 
based the calculations made by the artillery as to the curvature of the slioris 
path necessary to reach the foot of the escarps over the crest of the glacis. 

So little value lias been atlached in England to work like this, that 
lilmost all information voluntarily acquired used to be ignored, and tlie 
military attaclffis at embassies have been, in moments of temporary necessity, 
called upon to give speedy information as to matters upon which they had 
long ^ before written full and eyeful reports. Now, is this worthy of a 
practical people like the English P On account of our exclusiveness, our 
Jove of gain, and ^ our desire for peace, foreigners ilelighfc in calling 
the modern Venice/'^ We think we are something, better ; but as we seek 
many of the same objects, let us not forget the wise provisioa which the 
¥eneti»s nmde for being perfectly • informed on ail foreign mililary.tBd 
politibtl subjects* It could not be bad, even for trade, to have t{ie''iiiosif 
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perfect information and the most perfect maps of every country, and if it 
came to a foreign warj ever}' officer ' ought ; to '.be provided at the country's 
expense with an excellent map of the theatre of operations. The Prussians 
did this, with, their limited military expenditure; why should not we do it 
with our large one ? .y, . 

The organisation of a war intelligence department should at least be 
sketched out, and there would be plenty of work even now for the officers 
composing it, who might try their prentice hands upon England to begin 
with. The maps of the district comprised within the manoeuvres this year 
were so often wrong in roads, woods, and enclosures, that it was quite 
impossible to ride by them with any confidence, . ■ 

ArtilUfy and TransporL 

The first remark to be made with regard to the artillery at the late 
manoeuvres is, that there w^as no clear distinction made between divisional 
and reserve artillery. In all armies taking the field, so far as I am aware, 
this distinction is invariably made ; indeed, in large armies there are usually 
two reserves — the reserve artillery of eacli eorps, and the reserve of the army, 
held more closely under the hand of the general. Curiously enough, in 
some of the orders as to detail of troops in the manoeuvres, the whole of 
the artillery was set dowm as reserve. It was only after tlm second division 
was broken up and divided between the other divisions, and not while tliere 
were actually two divisions in one army, that something like a distinctioii 
between divisional, or brigade, and reserve artillery appeared to be made. 
It is an old complaint that few generals know liow to make best use of their 
artillery. Even Napoleon — who was perhaps the greatest master in handling 
the three arms that Europe has produced — himself an artilleryman, used to 
give much of the management of the guns to his trusted artillery generals. 
Until this year, it has been the custom in the English service to place the 
batteries in Hue with the infantry and keep them there, in fatal rejection of 
the knowledge that Just where the fire of infantry 'ceases to be effective that 
of riled guns only begins to be valuable; and, furthermore, that to place 
field batteries within practical range of the eneray^s infantry, is to make 
certain that, win or lose, the guns will have to stay tliere, for the horses 
must be killed. There are few who know how tenaciously this old system 
WM ftctlered to, or how indignant were many superior and much respected 
officers of renowned names when the contrary opinion began to be advocated 
Bui, in England at least, truth is all-powerful, and wffil sooner or later 
prevail over prejudice. There is no one of the acts of His Hojal Highness 
the Commander-in-Chief for which artillerymen — and not only they, l,)ut the 
whole army— have such reason to be grateful, as the order which freed tlie 
English field artillery for ever from the trammels in wliich it had hitherto 
been bound, and raised it to the splendid position of honour and responsi- 
bility which it BOW occupies. With that responsibility the men may surely 
t» trusted who showed buttery after battery in such perfect order as to draw 
forth ' praise from all beholders. W^liea a future writer pens the history of 
iht 'Inglish loyil Artillery, he will be able to say that in the reign of the 
.;©h|e of Oamkidp the greatest advance wm made in the progress of 
licties since the lime of Fi^erick the Great, 
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Por some time to come, the new system will need plenty of tact and 
temper for its smooth working. Artillery captains and colonels will not 
find it easy to be certain wliat are the general's plans, therefore it will be 
difficult to conform to tlieiii in all, ernes; but^ in time^ everybody will fall 
into file new ways, anti wonder to.w the old ones, eonld have existeci so long. 

In ^tlie presence of so many artillerymen more .worthy to be heard than 
inykdi*, it is difficalt to remark on anything which seemed wrong with the 
artillerv at the manceiivres^ especially as so much went right. What I have 
to say is not merely my own opinio^, bat embodies the views of many 
brother officers whom I have consulted. 

lirst. It seemed to many officers that the guns, moved too frecpiently^ 
thereby losing valuable time, instead of taking up positions and remaining 
there as joiig as possible. Perhaps this aro.se partly from the old habit of 
keeping infantry and gmis tx)gether^ so that if the guns moved to a good 
position ill rear of tlieir former one, the infantry thought it necessary to 
follow ; then, up came the eiiemy^s skirmishers, and Ihe guns had to retire 
again. An officer of horse artillery speaks of this in a letter received from 
him only yesterday. 

Secondly.^ At the manrcuvres there was hardly ever a concentration of fire 
upon part of the eneiny^s line, to make a hole there for the infantry to get in at. 
On tlie day of the attack on the Cliobhara entrenchments, the salient angle of 
the defenders was a weak spot, and it would have been easy to place guns so 
that it they missed the angle they might enfilade either face. Here was exactly 
the case when reserve artillery might have been most valuable. But of what 
should such reserve artillery consist? Clearly of horse artillery, for rapidity 
of movement, and batteries of that, magnificent gun, the": new 16-pr., which 
need not approach closely, but take up positions' 'wherever they can be found 
well shelf erecL ' 

A third point winch seems to need some attention, is the part to be taken 
by file wagons. With my own battery of 12-prs., I find that three men 
incmiitecl on each gun limber can be carried over very rough ground, even 
banks and ditches^ and can work the pieces quite fast enough for all practical 
purposes.^ If the wagons remain 500, or 'even' 1000 yds. behind, they are 
sure to find shelter soinewliere, and can be 'called : up soon enough when 
wanted. The charge of them is a post requiring much knowledge'and eye 
for country ; no second captain need be ashamed of such a duty. 

j\ext to the guns themselves, the horses need most care; those grand 
giin-teams must be preserved in every possible way. It struck some officers 
present at the maiiceuvres, tliat t!ie limbers adhered somewhat too strictly 
to the drilhgrouiid practice of standing just behind the pieces in action. It 
often happens that, by going a few yards to the rear wdthoufc reversing, the 
iiriibers themselves are within easy reach, while the teams are less exposed. 
Of course the guns must be put under cover when possible, not only to 
make the chance of striking them small, but to throw every difficulty in 
the way ^ of the enemy's ^certaining whether liis range is good. If a whole 
battery is concentrated in one place, the enemy can easily see if he has hit- 
horses or men ; he^ is puzzled if the damage he does is concealed. In this 
part of artilery tactics, the Prussians — taught constantly to seek cover — an 
most clever. ^ 

Lastly. ^ All batteries should be furnished .with m^-findmi ' 
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The remarks now made are offered with the utmost diffidence^ and only 
because they are supported by the opinion of first-rate artillerymen, both at 
home and abroad. The art of handimg guns is not to be picked up 
suddenly ; it must be learned steadily, step by step, in the drill season. 
Autumn manosuvres will only test and improve knowledge already obtained. 
Each captain of a battery has his own choice of drills. There are some, at 
any rate, wdio hold that a systematic course should be pursued every year, 
beginning with gun drills and foot parades, going on to driving drill, 
battery and brigade movements, then selection of ground and concealment 
of guns, men, and horses. Later should come manoeuvres with the three 
arnrs in small bodies, with plenty of practice in attack and defence of defiles 
or villages, passage of rivers, and other exigencies likely to occur in -war, 
but hitherto not much taught except in theory. Finally, autumn manoeavres, 
to test knowledge on a large scale. 

In equipment, care of horses, driving, riding, and drills of all sorts, no 
foreign artillery can approach that of England. In knowledge of minor 
tactics we have yet soine progress to make. The autumn manoeuvres have 
given the impetus required, especially now that we are free to act. Next 
year there can be little doubt that English artillery officers will display a 
knowledge of tactics equal to that of any artillerymen in the w'orld. 

TrampoH. 

We now come to the question of transport and supply generally. In 
this branch of tlie knowdeclge of war it must be confessed that we are now, 
as we have always been at the commencement of a campaign, decidedly 
backward. The ordinary supply of garrisons gives no clue whatever to that 
of an army in the field, and it was only when we came to try it last 
September that we discovered how difficult and complicated a task it is. 
Like the ^^Intelligence Department,” that of supply cannot be suddenly 
formed ; it must grow. Its duties must be well known, and all circumstances 
provided for. 

The organisation of the Prussian Etappen Department ” is a w^onder 
in itself, and it is startling to find how inextricably it is interwoven with 
the organisation of the fighting branches. For instance, Prussian cavalry 
regiments have no dismounted men. If more men than horses are killed, 
the spare animals are placed in charge of the Miappeu Department ; if more 
horses than men are killed or broken down, the dismounted troopers are 
Mpplied with animals from the Miappen Department. 

Permit me to quote part of a letter written from Orleans last winter : — 

** Any number of such corps can be formed into a field army, but each one of 
ilea retains its Identity under all circumstances. Whether a corps be at home ot 
cm a foreign soil, it is watched with affectionate eyes by the people of a certain 
district in Germany. Their hopes go with it and their fears. Its successes cause 
throughout a whole division of the Fatherland. If it suffers severely, 
large ^ towns aiia great country populations are clad in mourning. From this 
it follows that no effort will be spared to keep it well supplied with 
afi iiecessarw, and the system of supply h mmh that the stores of food and cloth- 
ooHeded’ta e^h district go But no corps can be 

^ ftom lio Wd army of wlidi U forms a part for the moment, so it is 
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necessary tliat the supply system:sball be : based, on:- two, principles — lliat eacli 
corps be siippliecb as far as may. be, from its'. -own districts and second, that tbe 
supply of each Held army, no matter liowmany corp-s it may contain, shall be 
imder the direction of one chief. The combination is secured thus : — 

“ The supply of a whole field army' is., 'placed: in charge of a field officer holding 
the rank arid position of a General': of „I)m3ion. ' His department is called the 
Eta/^pmi Department, or department of . the line of communications. The general 
who takes charge of the whole supply .of an army 'in the fiieid is called the Eiappeti 
Inspector, His duties and responsibilities are numerous, and second to none in 
importance. It was the difference' between the organisation of the French and 
Prussian armies in the two points of district corps and Eiapj^em arraiigements, 
which placed superior Prussian forces in the. field while the French were still 
liiirrieclly collecting troops from the wffiole country, and sending men from Strasburg 
to their depots in the south of France to- get their arms and uniform, tlwugh the 
regiment to which they belonged was .actually assembling near Strasburg itself* 

The Elappen Inspector for a field army ha.s attacheil to him a chief of the staff, 
and officers representing respectively the artillery, engineers, inteiidarit, medical, field 
post, telegraph, and railway departments. . .iill the troops detailed for defence of 
the line of communicatioiis are placed under his orders, and have notliiiig to do 
witli the army in the field except to watch the ways by which it has come, over 
wdiicii it must return, and along which its supply of life blood must ilow. So an 
army advancing into an enemy’s eoimtry does not necessarily diminish as it 
proceeds, only the further it marches the more soldiers follow it from Germany to 
be distributed along the railway or roads forming its line of communications. In 
ease of retreat, it gathers like a snowball as it rolls along. 

** The artillery officer is responsible for all artillery maUriel^ whether guns, am- 
munition, or stores, and for the ammunition of the infantiy. The engineer has 
to look after all means for digging trenches, 8&c., including everything required 
by his owm branch of the service. The Surgeon-Genentl and all the other 
officers detailed above, have the charge and responsibility of supplying whatever 
may be wmnted by tlie medical officers in the field. The great railway or road 
leading from the base from which the army has originally marched is entirely 
in charge of the Etappmi Inspector and Ms assistants, and if anything goes wrong 
with it there can be no doubt where the responsibility lies. But his charge begins 
with this main line of road or laiiwmy, or both together, side by side, and ends 
about one, two, or three days’ march, according to circumstaiicesj behind the field 
army. It is the business of the districts to send stores to the main line near its 
commencement, and that of the corps themselves to receive the stores from the 
Ekppm Inspector’s last station, or station nearest to them, and to distribute 
them. 

Each corps in the field has an Eiappm Department, with transport of its own, 
and far away in its German district, hands are busy eolleetiiig supplies, packing 
them, md forwarding them to the station appointed, generally the nearest, on the 
main line, where the Eiappen Inspector takes charge of them. 

” Whatever is collected and packed in a district is marked as belonging to Its own 
corps, though all rules must be understood as liable to exception ; and there can 
be ^no doubt that, in case of need, one corps would not be allowed to overfioir 
white another starved. At intervals along the road, depots are established to 
fad the army with stores of all sorts, even if a temporary accident should occur 
on the hue and the regular flow be cut off. The trains are made up of cam^es 
mmtjmg vaiious^ articles. Each carriage has its way-bill or paper stating ith 
contents, and their destination. If one is detained some time at a atatioa on tite 
road, ,^wt|r-bilt remains with the EiAppm officer at that station. He li»' . 
a i^pt for it, and is responsible mtff it leaves Ms hands agaia. - 


Geitodly' Slaking, all meat is made to cany iWf m its own 
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of tlie provisions consumed by the army is drawn from the siivroundiiig Erencli 
territory. That is the business of the Intendant officers, both of the corps them- 
selves and of the Etappen Department all along the line. 

"With respect to reinforcements coming up along the Etappen railways and roads, 
the machine works perfectly. The officer at a station hears by tcdegraph that he is 
to expect 500 men, we will say, at a certain hour, when they are to dine or sleep 
and be forwarded. He provides dinners or billets for them, as the case may be, 
and when he has performed his part, sends them forward. But, once off the great 
roads, supply becomes more difficult, and corps on tlie march or actually fighting 
cannot always be fed with certainty. Wliat remains to be done, over and above 
the Prussian system, is to make each man cany his own depot of food sufficient 
for three or four days at least, in a form not liable to. damage. This small store 
should not be used except in case of necessity, and should be made as completely a 
part of the soldier’s equipment as his ammunition now is. An army always canying 
provisions for six clays would be movable to a degree not even yet attained, and 
it seems to me very extraordinary that soldiers are obliged to cany extra boots and 
clothes, books even (every German soldier carries a lsymn-l)ook}, and yet be 
dependent on bis provision columns for food. Certainly, the present system lias 
one advantage — the men are held bound to their battalions by the knowledge that 
if they once fall out of tlie general harmony they are extremely likely to starve.^’ 

Here is the system of a successful army, and the details of it are practised 
at the autumn manoeuvres in North Germany. It is based upon the principle 
that the fighting divisions liave enough to do to fight, and that it is a 
mistake to spread out the army along a line of communications, as we did in 
Abyssinia, so that the further the army enters into an eneiny^s country the 
smaller it becomes for fighting purposes. 

It is impossible to test an organisation of this kind in any other w'ay than 
by giving it an advancing army to feed, as may be done at the manoeuvres ; 
but the same thing can be practised on a small scale by the movement of 
small bodies of troops during the summer* So unlike is our present system 
to this, that when my battery marched about fourteen miles to camp for 
practice this summer, I was obliged to send back and fetch forage for the 
horses every day. No wonder that the supply during the manoeuvres was 
sometimes unsatisfactory. 

Lessons mid Suggestions, 

^he manffiuvres being instituted for the purpose of instruction, as wxll as 
to test mt military system, what lessons have we learned ? 

Krit, we have learned the necessity for, and value of, such manteuvres. 

Secondly, ^ that they are possible and even popular in England ; that the 
miitery spirit of the country is not dead, but only dormant, waiting the 
ipomtel when our interest shall compel us to war, or some unbearable insult 
shall cause the blood of Englishmen to inflame their brows with mingled 
fteiiigs of rage and shame. 

that the whole army is somewhat deficient in knowledge of 
. rfiOr liOtiA* Many instances of such defective knowledge might be cited, 
Ittt’ It' ii ' wite to refrain, since ^ the wmt is not now denied* 

. _ ftkrtlill*, thtlwe are^ ?ew, tedkward in organisation^ of such necessary 

18 iloM of Intel Jgenoe^ and' supply, as well as in arrangements 
vofcMiig tie staff and ’the supply’ departmente* 
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Lasfh\ iliat Y'liaf- tliere is of our array Js splendid material, needing only 
a little more organisation and a few sucli.maiKBiivres as^'we shall undoubtedly 
have now, to put to silence all- the ' ignorant talkers who have said that 
EnglancFs power of making her voice respected is. over. "We may well ask, 
what nation would think lightly of a British ' contingent of 100,000 men, 
with tlie whole country, its wealth and energy, 'behind them ? Eeacl every 
day ill the papers the astonished utterances of foreignei^s, wlio find the entire 
nation, Ilepublicaiis and all, gathered in heart round the bedside of their 
Prince, w’atcliiiig the ebb and, flow of ' life,, or clamonring at the gates of 
heaven in prayer for the recovery of the heir to the. throne. Elenceforth 
may be, certain that the nation, can pull together, both in peace and in war. 

The suggestions which I would venture to put 'forth for discussion by 
those wiser than myself are : — . . 

Ist. Tiiat future niaiioeuvres should only be the completion and crown of a 
systematic plan of drills rind instruction in raiiior tactics carried on through 
tile year, corninericing with mere p.ara.d.e work, and gradually ascending 
ihroiigli perfect drill of units; .then co.inbmatioii of the three arms in small 
bodies^ eommaiided by cr>in])aratively junior ofricers, under the eje of the 
generals; then brigade drills, where possible, before conccritnition into 
divisions — the divisions themselves to be drilled and mameuvred before 
acting against each other; outpost duties to be performed as often as 
possible. Such a plan us this would free the hands of the generals very 
much, everything being prepared for them when autiimn comes, instead of 
many things having to be taught. 

Slid. The system of transport and supply should be placed on a more 
comprehensive basis, and an attempt made to assimilate tlie supply of the 
troops throughout the year with that of an array in the field. Never again 
shoiild we be put to such sliifts as hiring the crazy vehicles, -with their 
miserable horses and imdisciplinecl drivers, which checked every provision, 
column in September, and made freedom of mameuvre quite impossible. 

3rd. To practice ilie supply departments fairly, a division should march 
100 miles supplied from its base of operations, and the march sliould be not 
too near London. ' 

4th. Every general commanding a division should have a chief of the 
staff, wdio should be charged with the responsibility that all orders are 
properly carried out. 

5tln Tile infantry must learn that their place is not alongside of rifled 
field guns, but that tlie latter may often be advantageously placed as much 
as 1000 yds. distant. The foot soldiers must show more audacity in pressing 
forward, and less readiness to retire. Brave they would be in real battle, 
but the force of habit is almost irresistible. Consider how a month or two ' 
in the trenches before a fortress spoils soldiers for the field. 

6tli. Mobility being of the greatest value, some modiBcation at least of 
the stiff British line is imperative. Men must change with circumstances, 

7tli. Cavalry should have more systematic practice of outpost and patrol 
duties; officers and men being constantly required to bring in information# 

^ 8th. Since so much responsibility has been lately given to artilleryaen, 
tablical studies are absolutely necessary.,- .All the minor operations of 
shoiM bt practised throughout the year, m ,limt there may be proficieiiey,ih ' 
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tlie autumn. Having won golden opinions this season, we must take care 
to keep them by further progress. 

These are, I believe, the main points to which attention is requisite, and 
there can be no doubt that attention will be given to them, for they are 
not the mere crotchets of a few individuals. 

It is said that the gods blind those whom they vusli to destroy/^ Let 
ns give the converse, and say that Heaven opens the eyes of those whom it 
wishes to favour/^ The new and extraordinary attention now paid in England 
to the art of war, is unlocking the fountains of knoydedge at a prodigious 
rate. The progress already made is marvellous. Is it not possible that we 
may be unconsciously preparing ourselves for a not far distant day, when 
our country may have to draw'* the sword for the principle of moderate 
liberty — when ofBcers and men shall march forward in perfect training and 
mutual confidence, and our banners once more be flung out to the cry of 

St. George for Merry England 


General Adte, at the close of the lecture, said they should be pleased to hear 
any officer who wished to make observations on the highly interesting lecture tliey 
had heard. :■ 

Colonel Dcmvillh, E.A., said he listened with much pleasure to the very 
able lecture that Captain Bnickenbiiiy had been kind enough to deliver. The 
remarks on the tactics of the artillery were of much weight, and the criticisms 
generally were characterised by judgment and fairness. He had not intended or 
desired to make any observations thereon ; but as discussion was invited by the 
Chairman, and it appeared to be expected tlmt he, as the colonel in command of 
the artillery attached to one of the corps d' armee in the manoeuvres, should 

make some comment on the lecture, he would trouble them with a few words. 
Eirstlj, as to the relations of the commanding officers of artillery with general 
officem in command of the troops, and the independence of movement of batteries 
as referred to in the geneiul order to which allusion had been made by the lecturer, 
he could only say that, so far as he wus concerned, the general officer had invariably 
coiiferred with him on every occasion, whether in making his arrangements for the 
distribution of the troops previous to each day’s operations, or with respect to the 
dkpositions of the batteries at any critical period during the movements which 
itiidexed any change of plan neccssaiy. Any opinions he had submitted had 
tawliWy been receif ed ifith the gimtest consideration, and, of course in due subor- 
linfttioR to the genefafs own plan of operations, had been acted upon. He could 
apt speak too highly of the seal and ability of the lieut.-colonek,and the captains 
of bnlteries milder his orders, nor of the hearty co-operation afforded him, and the 
cametl desire which had been shown by officers, of all ranks to effectually carry out 
Ik oiders iid wishes. Thus, keeping in mind the high state of efficiency of the 
btteks, which could not but live b«n obvious to all there present, he must be 
fWIy prepared to take on himself the entire responsiMlity for any errors and short- 
' Of mistakes that might lave been «x>inmilted by the artillery under Ms 


A« io the desimbilily of In ,hmi mi under the immediate control of 

lie «aajQft|adiiig officer of irtiirer|_ a ’reaerre to meet such eventualities 

*1 which tlie lectuf® in- suppose lad not been done, this 

‘wtt't ittistpfieliciisioi oa hit ^.ifor%'eael'ii/s4ispo8ii^^ the number 
Miwta 'fiwrtl aimittei of k imp bees detaiW> one batte^ 
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only being att*ic!iecl to eaeli Ijrigadier-geii'erars force, wHcb force miglit be taken 
(from tbe small niiniber of troops altogetlier engaged) to represent a division, and 
siicii battery tlie tii visional artillery ; and when the cavalry were called upon to 
act en mame^ one battery of horse artillery was; attached to the cavalry brigade, but 
at other times kept with the reserve, which consisted, of .the two remaining batteries 
of field and one other battery of horse artillery,. T.Ws. reserve was held entirely 
at the (Ibposal of the commanding officer of- artillery, '.to be brought to bear on 
any important point that the general officer .in .€*o.m,raand might deem necessary. 
The lecturer nientionecl the attack on the . entrenchments at the Chobbam llidges 
as an occasion when it would have seemed especially desirable that this reserve 
should be brought into play. He ivas doubtless correct. Why was it not P Simply 
that on that morning the attacking fo.rce had been deprived of the whole of the 
reserve, and the three batteries composing at handed over to the enemy and placed 
ill his eiitrencliiiieEts. How, to anyone who witnessed the heavy fire of the previous 
day’s operalions, the comparative weakness' of the artillery fire on an occasion when 
artillery seemed peculiarly and especially needed, ■ was probably remarkable; but as 
these eighteen gims had been taken from one side and added to the other, it must 
be seen that there was no help for it ; for, in fact, every available gun was brought 
to bear — the divisional artillery being remo.vecl, as it w'ere, from the immediate 
control of the l)rigadier-gene:rals, and the whole, under the orders of the general in 
command, concentrated on the eliief point of attacks And I may remark, when 
speaking of concentration, that whilst the batteries were separated and placed under 
the best cover available, nearly the whole fire was concentrated on the salient 
entreiichm,ent. 

It was said that the batteries moved too often. Such might seem to be the 
case. How, in actual warfare, if an artillery fire was opened upon troops, its effects 
would at once be felt, and if tlie bodies under fire should be in consequence removed 
to a greater distance, yet within range of the guns, it would doubtless be an easy 
matter to still make the artillery fire felt, simply by increasing or diminishing the 
elevation of the gun, without moving the battery ; but in these peace operations it 
was found almost impossible to persuade the supposed enemy that he was being 
actually aimiliilated when fired at from a distance of perhaps 2000 yds. or 
upwards. Had it been practicable to have burst a few rounds of shrapnel amongst 
them, the sensation would have been somewhat ditferent. It thus became necessary, 
in order to produce an effect, to keep the guns in more immediate proximity to the 
troops attacked, and thus, consequently, to move as they moved — at any rate, 
much more frequently than was in accordance with the received rules of artillery 
tactics. This diffiouity had been obvious on more than one occasion, and more 
peculiarly so when batteries had been placed with much judgment in admirably 
selected positions, where nothing but the muzzles of the guns was visible, and that 
only at the moment of firing. This was the case on the first attack on the Fox 
Hills, when several regiments of infantry and two batteries of artillery were drawn 
up ill, as they supposed, an entirely siiellered spot, and hidden by thick woods in 
their front — waiting for nearly two hours, until broken down bridges were supposed 
to be repaired before they could cross a railway. The enemy had, during the whole 
of this time, a battery of heavy guns firing at them from a wooded knoli about 
1800yds. distant. Well, why did the general not remove his troops under cover? 
Simply because he did not suppose the fire was directed at them ; for he knew that 
the remainder of the force was proceeding by another road to take the positlbn in 
iftak, and supposed the fire was directed at them. On another occasion., it was 
not until an umpire of high rank had been found, and been urged to go into a 
which had been peculiarly well placed behind a railway eiiibankmeni, 4 nl,. 
M OB ^ the former occasion, entirely hidden, that' it was allowed that a certain 
refin&ent which lad been holding its ground 'firmly was knocked to pieces, and wiis 
ordered to mote away; the umpire only Mng able to see, when, ho gottoto tie 
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battery, that every gun was bearing on tbe opposing force, wMcli was massed in 
column and in reserve behind a line of skirmishers, an4 as before, quite unconscious 
of the artOlery fire. These are doubtless eontre-im^s which must occur in mimic 
warfare, and more especially in a wooded, enclosed, and hilly country like that 
around Aldershot. 

There could be no doubt of the great value of these autumn manceuvres. Officers 
of all ranks had learnt much from them ; but stiU the lessons were not lessons such 
as were to be learnt in actual warfare. Much must be taken for granted ; and in 
order to play the game with success, it was necessary that precise rules should be 
laid dovmfor the observance, not only of the troops engaged, hut equally so for 
the guidance of the umpire staff, who were appointed to judge of the value of the 
movements, and who were to decide whether assailants or defenders had got the 
best of an encounter. 

Colonel Milwaed, E.A., said he agreed entirely with the remarks made by 
Captain Brackenbury as to the necessity in future warfare of retaining a very large 
propoiiion of the artillery in reserve, available for concentration on any particular 
point, and more readily at the disposition of the general commanding than if 
distributed among brigades. The fact of the batteries being thus held in reserve, 
however, necessitates extreme mobility to make them thoroughly available ; as they 
will be required frequently to move rapidly for long distances, to meet sudden 
emergencies. For such purposes horse artillery is the most suitable, and there is 
no doubt that batteries of that arm will be largely required for the reserves. It 
therefore appeared to him that every effort should be made to attain great mobility 
for batteries of field artillery, and the question is worth serious consideration 
whether the proportion of horse to field batteries in the British service is nearly 
sufficient. 

Colonel Gokbon, C.B., E.A., then remarked : — With reference to the second 
subject suggested for discussion by Captain Brackenbury, he could not help thinking 
the supply department were not so much to blame as it liad been supposed. At the 
©>mmeiicement of the lecture, Captain Brackenbury mentioned that on the 15th, 
after the affair at the Hog*s Back, the supplies of the attacking force were at 
Pirbright, behind the position occupied by the defending force ; it was therefore neces- 
sary for the latter to fall back in order that the former might obtain their supplies. 
Again, it had been stated in the ** Times ” that on the 14th 2000 men were ordered 
to join the 2nd and 3rd Divisions at Frensham, and camp equipage and supplies 
were prepared for them there ; on the 15th this arrangement was altered, and the 
2000 men were ordered to Chohham, where similar preparations were made. On 
the 16tli 1100 men were sent to Chobbam, and the remainder were dropped in the 
afternoon at Brookwood Station, as the railway authorities vrere unable to cany 
tlep OB. At Brookwood bo pieparationshad been made to receive them, and it not 
possible to convey tents and rations across the heath in the dark, they had to 
'l|e lowi im the opeR, supperless. Another account, in the same paper, stated that 
bdlf 0 Wilry regiment had been without rations for one diij ; but it had been since 
that rations bad been furnished to the regiment by the supply depart- 
mm% bdt th&i half of the regiment having been sent away on outpost duty, they 
‘ lid not reoeifi their rations; and ha thought this might be some one else’s 
felll but that of the Control. He would suggest that, while no doubt several 
occurred, il the blame might not be due to the supply department, but 
llottll be borne by the s Department* — ming tlw word m ike 


ameit ite the aheva wm of, as it was imis- 
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Colonel Domville said lie, did, noL hear any--complamts made, except on suck 
matters as might be easily rectiied on future occasions; He considered the supply 
department worked most zealously, and was liandied. ■wonderfully w^eil, especially 
consiflerifig fliey !ia.d only so leceatiy been re-organised. 

Lieut. -Colonel Torxfi, E.A., while- thanking Captain Brackenbiiry for his able 
anti ifiterestiiig lecture, said there was one thing which' he must find fault with, and 
that was that the lecturer adopted the prevailing firshioa of the day by thinking 
cn'crytliiiig Fnissiaii must be right. Because the Prussians had succeeded in the 
wars of is 66 and 1870 seemed to Mm' no reason why we should adopt everything 
Prussian. He did not think their company column was altogether the right for- 
iiiatioii; as for as lie knew, they had . never seen it under a heavy reverse. He 
believed the unit to be too small,, and that there would be want of cohesion betiveen 
the coliiimis, which on a sudden retreat would be fatal. Their system of skirmish- 
ing seemed to liiiii also defective; being .a wetik line, and liable to annihilation by 
good shrapnel fire. Xot having had .the experience of Captain Brackenbiiry in 
tlie seeing the Prussian system in the field, he made these remarks with diffidence. 
(Cheers.) 

Coloind Field, E.A., said Colonel MihvaixFs re.mark3 were of great rno.ment*t 
He would ask Captain Brackenbury whether he advoca.ted- concentration of guns or 
coiiceiitratioii of fire. 

Captain Blue ken bury said : — Alluding to the artilleiy reserve of field batteries 
meritioned by Colonel Boiuville, he believed it was not named in orders. 

Colonel Domville.— Not in general orders, of course, but in the orders of the 
division or corps d'an/h'e to which he was attached during the actual operations. 

Captain Brackenbury continued: — He had read in the ** Times,” before he 
went to Aldershot, that all the artillery was named reserve except the horse 
artillery attached to cavalry brigades. He wm greatly astonished at what he sup- 
posed to be the blunder of a eorrespondentj-and, upon making enquiries, found that 
all tlie artillery had been in orders placed in reserve, except the horse artillery. 
Colonel Milward*s reinaTk.s were quite true — ^mobiiity wms required for artilleiy ; 
but how w'as that iiiobility to be attained? He should certainly like to have 
more horse ariiilerj; but they had more now than they ever had, and he doubted 
whether the Goveriirnent seemed disposed to gi*ant anything so expensive as an 
increase of the horse artillery. The new gun— the 16-pr, — lately introduced for 
field batteries, was a weapon of great power, suitable for reserve. The 12-pr, 
batteries must be made as movable as possible. ' . With reference to the remarks 
of Colonel Cordon, lie must say he had endeavoured to guard himself against, 
being misunderstood to make any attack on .the supply departments. He had 
nothing to say against the officers of the -supply departments; their energy was 
untiling and their zeal great. Tiiey did. w^eil, considering that they had no expe- 
rience in such work, and it is not the fault of a young department that it has not 
sufficient experience. Everything that had been stated only went to show the 
necessity of both Staff and Control learning to act together in matters of supply 
— ^(cheers) — ^jind tlie existing want of practice in the supply of an army in the 
field. With Colonel Young, he was far from thinking eveiy thing Prussian right, 
and did not wish to adopt all their ideas, only such as were good and suitable. 
(Hear, liear.) There is no reason why we should not devise a better system than 
that of company coiuiEus, but we must devise sometMng. What the British lin e 
used to be to the continental heavy column, the present swarm ” fomation wift 
strong reserves ieems to be to the British line. The steady, firm characier of the 
Ba&h soldier is admirably adapted to the swam fomation. He wished it to be 
imdettlood that he advocated the very oppmite' of heavy colttiaat^oia#itthg 
Ighlet, and requiring more coumge ihm the Mae. The PnirfaW, 
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in tlieir company column formation, Lave often snifered temporary cLecks, grave 
enongL to oblige them to retire. The fact that they have eventually won almost 
every battle they have fought, is hardly an argument to be quoted against their 
system. After the frightful loss of life before St. Privat on the 18th August, the 
Guards retired in order, and attacked again, an hour and a quarter later, with 
success, when the Saxons had turned the French right. In reply to Colonel Field, 
he advocated the concentration of fire, and, as far as possible, the separation of 
'■••guns.' . . . 

General Abye said : — He felt sure that all military men would agree in the 
advantages likely to arise from the manoeuvres of large bodies of men, such as 
were carried out in the autumn manoeuvres. The very concentration of thirty or 
forty thousand men of all arms — ^the feeding, moving, and arranging them in order 
of battle, afford valuable lessons, not onjy to young soldiers, but to the staff and 
higher officers also. So far as relates to our o\m arm, it is gratifying to feel that 
not only the experienced officers of our own army, but also those of the great conti- 
nental powers, spoke in favourable terras of our penonnel^ our maliriel, and also of 
the manner in which the batteries were handled. He thought we were rather apt, 
perhaps, to overload ourselves with equipments, not of the first necessity, and that 
we should bear in mind that the gun and its due supply of ammunition are the 
vital points for consideration. We also are in the habit of moving the position of 
our batteries rather too often in action. This, however, is partially due to the 
fact that we are fighting sham battles, and not real ones, and would rectify itself on 
service, ■ 

Speaking of the manoeuvres generally, he pointed out that in some respects 
we had to encounter even greater difficulties than we should have in real war. 
In the latter case, the roads, railways, and telegraphs would all be at our 
disposal ; we should take possession of the towns and villages, and thus obtain 
shelter; the food, forage, fuel, and means of transport of the country would 
b^ available for oUr use. The Prussians, in their autumn manoeuvres, do take 
nailitaij possession of the district far more completely than \ve do ; that is, their 
men are biiletted in the villages, or they lie in the open, and any wagons they 
may mquire for baggage or sick are obtained by requisition on the spot. This 
facilitates their movements and enables them to dispense with tents. With us, we 
moved between thirty and forty thousand men without disturbing the rights and 
privileges of the inhabitants, or without in any great degree availing ourselves of 
the local resources. It was therefore necessary to provide the whole force with 
camp equipage, and with hospital arrangements. Many thousands of waterproof 
sheets were issued, for the men to lie on. The men were also, for the most part, 
supplied with fresh bread and fresh meat, and, owing to the cattle disease, the 
animals could not be driven across the country and follow the troops. The conse- 
quences were that we had a large number of wagons, of ambulances, and of water 
cirts following ^ud encumbering the troops. All these circumstances added to 
difficulties and to the cost of the operation. He shoult^ like to see a some- 
whM slui'dler and U simpler campaign. He should like to see more self-sacrifice 
part ^ of the inhabitants. It is difficult to conduct even peace campaigns, 
great bodies of men, without in some degree taking military 
the counliy. The troops engaged should dispense with all super- 
, War is. a' rough trade, and if armies are to move quickly the men must 
^ fof hard mfrehing, coarse, tedly-cooked food, and to lie out, if need be, in 

, ' 1^, "iwi much lately of miJilmry organisation afid administration. These 
iliete IS Bomelhing on which suckess depends even higher than 
. ,^1# ,sai ii clmder. Our anc^teis were lardy, bold, and enter- 

Sy of these fine we have founded ooloniesi 
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aiicl won a gim empire in tlie. , EaBt ;' Jt -is for ks' to take care tliat, amidst tlie 
luxuries^ ike pleasiiresj and the accumaiated riches of' these days, we do not become 
eiiej5''aterl, hzv, and degenerate. If we preserre our national character as of old, 
we maj feel secure, and w^e may, rely on -it that- the , necessary orgariisation will 
readily follo’iT. 

General Adye concluded by expressing to 'Captain Brackenbiirj the thanks of 
the meeting for liis exceedingly iiitere,3tiiig. lecture, ' The meeting then broke up, 

D:^:niihvv 1 ;‘, 1 - 71 , : 


[I wmukl fenture to suggest that the umpires at the .manceuvres should all hate 
assistants attached to them, wdio could gallop off at any time to ascertain such facts 
as upon, wlrnt object artillery were firi.ng. carry word that artillery claimed to be des- 
troying a coluran, &c. In feet, the assistant umpires might' be used In cOUsiderabie 
numbers, to keep the chief umpires informed, and enable them to direct their 
attention to the iiiaiii features of the manosuvres,— C. B. B, Ipmolch^ 8, S, 72,]. 
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EEIEGS SPIEL,” OR “GAME OE WAR’ 


OAWAIir P. 0. H. CLAEKE, E.A. 


{Extracted from Cothnr/i's XTnited Service 3lagazinf\for Feh. 1872). 


The rapid and remarkable successes acbieved by tbe Prussians in 
recent wars, have naturally led people to enquire into the causes which 
have contributed to produce such results. 

Leaving out of consideration causes of a non-military nature, into 
which it would be foreign to our subject to enter, it requires no argu- 
ment to show that those brilliant results have been mainly due to the 
care which has been bestowed in perfecting the mechanism of that gteat 
military machine — the Prussian army. 

Apart from the excellent administration which could throw an army 
of half a million of men on the frontier within the space of a few days, 
fully equipped and ready to take the initiative, which, although a fruit- 
ful theme for investigation, is one with which we are not now concerned, 
there remains the iactkal snceess of that army on the battle-^field* 

With this latter, which after all is the first object in war, our present 
gmbject is closely connected^ , 

In Prussia, the instruction of officers and men in the art of war is 
cx)ndueted on the principle Uai they should fr act ice in peace what they 
may have to do in war ; that is to say, whether in the field, as at the 
autumn manceuvras, or in the closet, at the Kriegs Spiel, the aim is 
to represent to the mind of those taking part, a picture approximating 
m far as passible to that of real war^ 

„ ' The talae attached by our military authorities to these practical 
taielbods of instruction, is shown by the fact that we have adopted into 
our iorvica the system of autumn manceuvres, and are about to intro- 
duce the Kriegs Spiel as a means of instruction in our garrisons* 

• the benefit of those who hate not seen the game played, the 
'' Kriegs Spiel may be defined as the representation of some definite 
' ration of war on a pkn drawn to a large scale, upon which, instead 
■Of the certain movable signs representing them are made use of. 

first thought of more, than half a century ago by a civilian 
whc^.l^bby it was to follow the movements in a 
orbin', a, on miioh the same way that 








people iLsecl tlie fi?ig-piiis la^t year in tracing from day to day tlie 
positions of the rariuiis pinies in France; but the idea of extericling 
this method to tlic^ demsing of games ofmar-wn^ worked out bv his son— 
a military officer of considerable . talent — Baron toii Reiswitz, then a 
lienteiMint in the Artillery of the Guards and subsequently an aide-de- 
camp to Prince Augustas. This officer^ after giving promising signs 
of a great ^ career, was unfortunately cat ■ off by death at an early age, 
but not^beiore he had developed liis system, and: had had the hononr'of 
explaiiiirig it at several foreign courts. 

Amongst^tho warmest enthusiasts in the game, when Eeiswitz first 
introduced it^to his brother officers, may be mentioned the three follow- 
ing distingiiishcd soldiers : von Griesheim, then a lieutenant in the 
2iid Foot Guards, the author of - the excellent work on Tactics which 
bears liis name; von Decker, an officer .of -considerable reputation, who, 
as Comniandant of the Artillery of the Guard, took considerable pains in 
promoting the success of the game among . his officers; and thirdly, 
von Muffling, a well-known officer of the Prussian' staff*! ■ ■ 

Eeiswitz took his invention to Eussia, : where it was received with 
great fiwour by the Emperor Nicholas, ' and at .first' by the military 
authoritie-s, and although the Emperor remained a very warm partisan 
of the game, the military authorities, for some reason or other, did not 
seem eager to adopt it. It is said that the decline of its popularity was 
duo to the following incident, ■ It .so-fflappened that Reiswitz, when in 
that country, introduced, in his position as instructor, a series of games 
on the memorable gi'ound of 1813, among which the battle of Gross 
Gorschen,^^ better known under its' French title of Liitzen, came on the 
tapis* 

It will be remembered that 'in. that battle the French moving, from 
Erfurt had arrived ^in the vicinity of. Leipsie. The allies from their 
position near Leigsic, prepared to . adopt the plan proposed by the 
Prussian General Scharnhorst— viz., . to fail unawares on the flank of 
the French while on the march, using their cavalry, in which they were 
very superior, to prevent the French columns from coming to the support 
of one another.^ This bold scheme failed in the execution, owing to the 
faulty dispositions of the Russian ' staffs under Wittgenstein. The 
columns moving to the attack crosse.d. 'one. another, delaying the march, 
and instead of striking the enemy^s flank soon after daybreak, they did 
not come into line until nearly noon. 

^ The intention was discovered by Napoleon, and the battle ended at 
nightfall by the retreat of the fillies. 

In the game at which Reiswitz was presiding, the officer acting as 
commander of the allied forces adopted Schamhorst^s leading idea, at 
the same time avoiding the mistakes of Wittgenstein, and just as the 
game, by the turn of events, placed the French force in a very un- 
favourable position, a Russian officer of high rank entered the room. 
This officer was Diebitsch, who afterwards became Field-Marshal ^d 
Commander of the Russian Forces in the Polish campaign in 1881* 
Biebitsch, although a warm supporter of the game, was a perspnai 
friend and Chief of the Staff to GanemI Wit^^nstein. , 

It is said that he was not so mmh di-i^aaaed at the turn of -'i- 
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iDut he seemed to think that, under some circumstances^ the ^^Kriegs 
Spiel might conduce to the weakening of military authority. 

In reality, one of the greatest adyantages of the game is the mani- 
festation of errors, which, however unpleasant to personal feelings, 
ought never to be allowed to stand in the way of the furtherance of the 
true principles of the art of war. To be blind to one^s own faults, as is 
well known, was one of the causes of the disasters which befel the 
I’rench army last year. 

With such men to promote it after poor Keiswitz^s death, as those 
three distinguished officers, it is not a matter of surprise that the game 
was generally adopted in the Prussian army, and the list of its admirers 
now includes those officers of high rank in Prussia who have played a 
conspicuous part in recent campaigns. 

The first requisite for playing the game is to have good maps, on 
a scale of Sins, or more, but not less than 6 ins., to the mile, 
all the natural features of the ground, the hills and the valleys, the 
villages and roads, being shown to scale on the plan. The steepness of 
a hill, and consequently its practicability for the ascent of the different 
arms, can be judged of from a look at the map, by those acquainted 
with the system of contours, or the lines where horizontal planes at fixed 
vertical intervals apart cut the surface of the ground. The hills are 
shown to scale of shade on Miiffling’s principle. 

These maps are cut in squares of about 18 ins., and are mounted for 
convenience on cardboard, so that as many as are required to take in 
the ground which is to be the scene of the operation, can be placed on 
the table. 

The troops are represented by oblong blocks of lead of different 
dimensions, which are painted on the upper surface according to the 
conventional signs for representing troops. They are constructed to 
the same scale as the map, so that a battalion in line represented by a 
block of lead occupies the same extent of front on the map as the real 
battalion would on actual ground. So with smaller bodies, such as 
companies, squadrons, down to single outposts and videttes, each has 
a special block of lead to distinguish it. To distinguish the opposed 
forces, one set of blocks is painted red, the other blue. The front or 
r«r, as the case may be, is also shown. 

A scale corresponding to the map, a pair of compasses, and a die 
eompri» all the apparatus necessary. 

Eor the carrying out of a small game — that is to say, of a minor 
0 pei*tion of war, m the reconnaissance of an enemy^s position, for 
'In8t«»--fchr©0 players are necessary : one to conduct the game, occu- 
pyinf the position of umpire or referee, the other two to command 
tl© contending forces. In a larger game, the chief umpire w^ould 
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Each conimamler then retires to his- own room to consult his map, 

and to_ receive from the umpire the “special idea’' (the subject of 
which is of course unknown to the opposed commander), definiup- the 
object he hfts to efiect, the force at his disposal, &c., &c. The umpire 
receives from each iu writing the dispositipn of their forces to effect 
the object, tvhich enables him to calculate where and -when, by the 
ordinary rate of march, the two forces would sight each other. To 
avoid long operations out of range of one another, he fixes this time 
for the commencement of the game. 

The following are copie.s of the “ general ” and “ special idea.s ” of a 
game which the writer recently witne.ssed at one of the upper military 
schools in Berlin. The officers conducting the operation had served 
about four years in the army, during which they had taken part in the 
campaign of 1870-71. It will .servo to show the mode of procedure in 
conducting a game. 

General Idea. 

Situation of affaii'.s a.s on the day before the battle of Prague, fJth May, 
Austrian-s in position on the right bank of the Moldau. 
The King of Prussia had cro.ssed the Moldau and was at Dablitz on 
the evening of the 5th May; Field-Marshal Count Schwerin at 
Brandeis. 


Special Ilia. 

.¥&r Blm {'Pnmmn)» 

** 6,90 aAB, mx 6tli Ma}-, llie King liad 

joined Schwerin at GWI. The troops are reaeij 
to ante farm’ftrrt in the dijection of Tfissoczan, 
and Eejge. 

*‘‘A detaelimeiit on the left llaiik (Xorthem 
detaclnaent), under Major A., coiPsisting of 

, 1 Bat'talio'ii In,farir.rj, 

■ i- Company liilles^ 

1| SquadroiiSjt 
I. Batterj, 

receires ortlt}rs at Sottalltz at 6.45 a.m. on 6tli 
Maj, to more off a.ncl reconnoitre beyond 
fiostavitZj the enemy’s position, wbidi was 
supposed to be between Eeyge and the Eiska- 
berg.” 

FfoMm * — Orders for tbo mmtvh of the de- 
tacliment* eommander. 


Special Idea, 

■ ■ JFor Med' (Am^rian), 

The AubTrian Army w.ill oppose the enemy’s 
attack, . boi-ding the position Between KeTce and 
.the Ziskaberg. ■ ' 

“'A detachment on right flank (Southern 
detachiueiit), under 3iiIaJo,r B.j consisting of ■ 

2 Comparues- Infantry, 

1 Company Ililles, 

1 Squadron, 

4 Guns, . 

am?es at Hostawitz at 8 p.m. on 5th, with the 
object of defending the defiles there against any 
enterprises on the part of tiie enemy, and of 
furnishing intelligence about the enemy early 
on. the folio wing morning/* 

Written orders for the even- 
ing of the 5 th. (2) Verbal orders for the next 
morning. 


In compliance witli tlie " special ideas/’ eacli commander gave in liis 
written orders. Tito .Anstrian commander placed his outposts on the 
evcTung of the Stli, as lie would have done in real Tvar^ and these 
retained tlie^Kaine positions on the morning of the 6th. The Pmssiaa 
commandtT moved from Sattalitz as ordered. His drspositioiis for the 
march and the position of the Austrian outposts were scrutinised fej 
the umpire with reference to the oijeei each commander had in view. 

The umpire then decided when the troops were in sight of each other/^^ 
and therefore what men should be , .uncovered and placed on the map. 
The game then commenced. Bach cminmander in turn stated 'Ms mxi ' 
inovej if he said^ advance toward enemy/’' Ms; , 

were decided to be in sight of the were moted im the . map 
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over a space equal to that wMcii they would pass over in two mmuteB 
on actual ground. The pace at which they are to move is also stated^ 
and provided it agrees with certain rules laid down on this head^ is not 
interfered with by the umpire ; of course^ for instance^ a commander 
would not be allowed to double his troops for several consecutive nioves^ 
without moving them at a walk occasionally. Troops out of sight are 
likewise advanced, but they may be covered by the hand to conceal 
the design. The game went on by moves until the outposts met, then 
the advanced guard supported by the battery became engaged^ and 
ultimately the weaker detachment retired. 

The reconnaissance involved the passage of a defile in presence of 
the enemy; the attack and defence of a village and the use of a woo'd 
in protecting the retreat, were exemplified and carried out by the 
players with great intelligence and knowledge of the employment of 
the three arms. 

The umpire then called for opinions from the bystanders, and after- 
wards criticised the operations himself. 

The moves are based upon the distance over which troops march 
in two minutes, which are laid down in the Instructions for the Game 
as follows : — 

Infantry. — ^March along a road 175 yds. in two minutes; in engage- 
ment, 200 yds.; at double, 300 yds. (this can only be done for three 
out of eight moves, and after each move at double there must follow at 
least two moves at the ordinary pace) ; in thick wood, 80 yds. 

Artillery. — 15-pr. field battery marches 175 yds.; in engagement, 
200yds.; in urgent cases, 500yds. (two moves out often); gallop, 
700 yds. (one out of ten) in two minutes. 

Cavalry^ Horee Artillery. — ^March 175 yds. ; in engagement, 200 yds. ; 
trot and walk, 350 yds. ; trot, 500 yds. (for ten moves, then five moves 
at engagement pace) ; gallop, 700 yds. (two out of ten) ; charge, 750 yds. 
in, two minutes/^ 

These rates are modified in certain cases, and must be determined by 
the umpire — as for instance in the case of bad roads, marching hy night, 
or over steep ground. In tolerably open woods, cavalry and infantry 
cm move over 175 yds, in two minutes. In thick woods they cannot 
tuove alL 

^"The establishment of a bridge over a ditch up to 12 ft. in breadth 
ooaupies four moves ; the throwing of a raft or trestle bridge, material 
Iteing ready, requires fifteen moves for each 45 yds. of bridge — ^if not 
«aly, five to tea mov^ more ; and for a pontoon bridge, ten to fifteen 
moves for each 45 yds. of length. If the work is done under fire, four 
' lo «k moyes^mqr© must be added; and if the fire is heavy and cannot 
to stoiioed> it is for the umpire to decide if the bridge can be thrown 

■ time ooaveying an order or for fetching up a commander 

|| Iwb miamteft or a ^ move ^ for met 750 yds. 

4' Aorl ortor mid an answer by field telegraph also 
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By an intelligent use of the above instructions controlled by a good 
umpire^, an operation can be made to approximate to what would 
actually occar in war. We have not as yet made any mention of how 
the element of ekmee, which after all affects every operation in the field 
more or less^ is brought to bear in the Eiriegs Spiel/^ 

To take an example, we may wish to attack, and we may have to 
debouch under an eneiny^s fire to do so. Well, the probable success of 
such an operation will depend on many contingencies — the ground may 
be favourable or the reverse, we may be superior in numbers,* the 
attack may have been prepared by a powerful artillery fire, or it may 
be accompanied by a flank attack unseen by the enemy. In the game, 
the umpire takes all the different points for and against into conHidera- 
tion — the ground, the numbers, the condition of the troops attempting 
it, &c., &c,, and with the assistance of prepared tables, which accompany 
the Instructions, he decides what faces of the die if turned up in throw- 
ing are to indicate success in the operation, and on the other hand what 
faces are to indicate failure. There are also tables for calculating the 
losses of troops under fire. All losses of course have to be removed 
from the board, and must not be employed again. 

Everything depends upon having a good umpire, who understands 
not only the leading of troops, but who can also appreciate all the little 
contingencies wdiich tend to render the operation possible or the reverse. 
He has also to decide if a body of troops is beaten, or capable of resist- 
ance or of attack, and if not at present able, after the lapse of what 
time they can again be employed. ■ 

A good umpire will select ground which may be expected to give 
instructive situations, and he must be always ready to criticise the 
position of the engagement. His decision, it is needless to add, must 
be final. . . . 

The advantages of the ‘"‘"Kriegs SpieP^ are, (1) that it teaches the 
habit of reading a map quickly and correctly. It helps to educate the 
eye for ground ” — that most necessary gift for all leaders of troops | 

(2) it compels the players to be quick in deciding the movements of the 
troops, and to be exact and precise in giving the necessary orders j 

(3) it enables the players to gain an insight into the harmonious work- 
ing of the three aims* It shows them that there can be only general 
principles, not rules, laid down for the disposition of troops, and that 
the disposition for the ever- varying circumstances of each case must be 
decided on its own merits ; (4) it exhibits the relation between time 
and space better than in any other way, except of course in the field. 
By showing the exact time it takes to move troops along a road between 
one point and another, it teaches the player that he must consider how 
best he can arrange his troops on the march, and also so time ih 
mememeni of ike c7mnffe^ that they may develop into a body fit for attack 
in any direction at the shortest notice. It demonstrates how a defile, 
such as a single bridge over a river, delays the march of troops, which 


♦ In utmterieal circumBtoeeB, oae m ©qwl to > . 

0 Wf A c» to four sktoaHi^er wetionji. , , 
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otlierwise might not be appreciated in timing their arrival on the scene 
of action. 

The two points in which the Kriegs Spiel is at a disadvantage 
are, (1) that the players see more of the ground than they would in 
reality — ^for instance, they can see what is going on on the other side of 
a wood ; and (2) the moral condition of the troops is not taken into 
aceount— and on this, as we know, the fate of battles mainly depends. 

The latter disadvantage — ^the more important one — ^applies to field 
mancBiivres also, notwithstanding these disadvantages, the Kriegs 
SpieP^ is undoubtedly a very useful means for illustrating minor 
operations of war, marches, and preliminary movements before battles, 
and is therefore well adapted for instructing younger officers ; but long 
and desiiltoiy operations in a battle should be avoided, as they tend to 
weary the interest of the players. 

Much depends on the umpire, and the value of Ms opinions after the 
game is finished. 

There remains to be alluded to, a form of Kriegs Spiel recently 
introduced, and one which has found great favour, especially among' 
the artillery and engineers at Berlin, called the ^^Testungs Kriegs 
Spiel in contradistinction to the other form we have been describing, 
which is called the ^^Feld,^^ (Field) or ^^Taktik^^ (Tactics) Kriegs 
/ Spid?^ , 

The Festungs (fortress) or Belagenings (siege) Game has for 
its object the illustration of the defence and attack of a fortress. 

Similar maps are used as for the other game ; but in addition to the 
blocks representing troops, there are blocks to represent earthen bat-*- 
teries, obstacles, and all the other paraphernalia of sieges. 

More players are required, and they are divided off to the attack and 

defence; 

In this way the siege of a fortress, from the time the enemy^s out- 
posts come in sight of it to the time of breaking ground, the formation 
of the parallels, zigzags of approach, and batteries, can be exemplified. 

It will be easily seen how practical this game may be made. For 
instance, at a certain time it becomes necessary for the player charged 
with part of the attack on a fortress to throw up a battery. He inti- 
mates his intention to do so to the umpire, to whom he must give a 
written description of the woik, with dimensions of the parts, &c., its 
axmaaiaeiit, the working party, its reliefs, the tools, and so on. Ho 
must consider the means of transport to bring up this material ; if by 
^1, ho must specify the tonnage, &c. — in fact, just as ho would have to 
«0 in a real siege. 

The following significant fact speaks for itself as to the value of this 
game. AJittle more than two years ago, the officers at one of the 
military schools at Berlin studied the attack and defence of the fortress 
of Metz, of which fortress and its environs they possessed very excellent 
ana detailed maps on a large scale. AYithin a year, many of those 
omcers foimed part of the force which actually invested that fortress, 
and from their previous study of the ground, they found themselves 
well aequainted with every Ml and road in its vicinity. No better 
lilustratioa can be given than this of thBiT pToctuing in pCG/CC what they 
Mty Tiiuo to (h hi loar^ and its manifest advantages. 





THE KOTAii kmmmm irntnuTioyi 


Some enthusiasts in the Kriegs .SpieP'^, in Prussia^ have gone so far 
as to say that it may take the place of the antnmn manoenTres — that 
both are not necessary. A little reflection^ however,, will show that t-Ms 
cannot he so. The antnmn mancBuvres give practice to officers and 
men in the appropriation and utilisation of gronnd^ and in accustoming 
the eye to measurements | they also, give practice to general officers and 
their staff in the living and execution of orders ; and again to all ranks 


test tne supply and t 

In the Kriegs S| 
actual troops in gm 
consideration for the 
circumstances of the 
Each is an nsefnl 
the other. 


Febrtiarj, 1872. 
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ELAT TBAJECTOEIES : MAT ABE THEY ? 


XXEJSPLIJ’IED IN Xif£ CASE OE 


SMAIL-ARMS AND FIELD ARTILLERY. 

A PAPER HEAD AT THE li.A. ISSTIXUXI05, WOOLWIOH, FEBRUARY 29, 1872, 

• • JlY 

CAPTAIN J. SLADEN, R.A. 


JUjOB-GiSESii, Si« E. C. WXBM, K.C.B., w ihb Caii*. 

The subject wbicli I have the honom* to brills' to your notice to dnv 
has, since the mtrorhiction of rifled ordnance, btcome one S conSdet! 

cbit^ i practically recognised in the increased 

latest small-arms and field artillery • the 

srfestlfSHxfs 

of 1 1. 12 OES. in the 9-pr. superseded by a charge 

summed up chMy undef^eehZ^, ? They may be 

(1) Greater accuracy. 

(2) Harder hitting. 

(3) Greater efficiency in covering the ground. 

' Ti^« the <»se of small-arms* 

maU errorl in aim4“ ffid ? ® consequently 

'"P) Harder SSl LZ^! “P°rt^ce. ^ 

: f» the same lyeighf andS' iTt 

gronnd-called by the French 
^ %h in tlm air ' * " does not 
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Fig. 1 represents approximately the relative trajectories^ at 500 yds. 
raiige^ of the Martini-Henry' rifle {'45-in, bore) and the Snider-Enfield 
('577-iii.)^ which were taken experimentally ' by the Committee on 
Small- Arnis during their lengthened investigations into the merits 
of the different rifles proposed to.4hem for-adoption into the service 
in lieu of the Snider-Enfield. Taking 6 ft. as the height of an infantry 
soldier^ the distance covered by the Martini-Henry at 500 yds. range 
is 104 yds.^ while the distance covered by the Snider-Enfield is only 
62 yds. ; 01 % in other words^, the margin allowed for error in judging 
distance is in the former case 104 yds., in the latter 62 yds. The 
practical method of determining the trajectory of any rifle is a very 
simple one ; and, care being taken in the selection of a good marks- 
man, it may be determined wflth considerable accuracy. The rifle 
is carefully sighted for whatever range the trajectory is to be deter- 
mined. Suppose 500 yds. The marksman adjusts the sight of the rifle 
for 500 yds., and, at a distance of 100 yds. from the target, aims at a 
point on a level "with his eye ; the bullet hits the target higher than 
the point aimed at. A group of shots are thus made, and the point of 
mean impact of the group worked out ; the vertical distance of the 
point of mean impact from the point aimed at is the height of the 
trajectory at 100 yds. The same process is repeated at 200, 800, and 
400 yds. respectively, whence the actual height of the trajectory at these 
distances is measured on the target. The trajectory may also be cal- 
culated when the muzzle velocity of the bullet and the resistance of the 
air to its motion are known. Trajectories calculated on known dynamical 
principles, agree very closely with those obtained by actual experiment. 

Flatness of trajectory depends principally on three conditions : — 

(1) The muzzle velocity of the projectile. 

(2) On the rate of diminution of that velocity caused by the resist- 

ance of the air. 

(8) On the velocity acquired by a body falling freely in the air, 

■ 1 • 

This last is the only one of the three conditions which is the fy- 
every description of shell or bullet. For instance, a bullet of480^' '- 
in weight, or a shell of 400 lbs. in weight, if dlowed to Ml fieety' id/ fc 
air, win each acquire the same velocily-^viz., 32*2f.s,"ia 1 
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Tlie first conditioii — tite muzzle Yelooity — depends mainly on the 
relative charge of powder to the weight of the projectile — the 
greater the charge^ the higher the mnzzle velocity. 

The second — i.e., the rate of diminution of the velocity of the pro- 
jectile caused by the resistance of the air— is proportional to the square 
of the diameter of the projectile divided hy its weight ; thus depending 
mainly on the relative size of the bore to the weight of the projectile. ' 

Let m now consider the case of a shell projected vertically upwards 
at a low velocity. For all practical purposes it may be treated as under 
the infiuence of gravity alone, where the force of gravity is equal to 
82*2 lbs* acting vertically downwards. The tendency of this force is 
oontinualy to diminish the upward velocity of the shell, till at the end 
of a certm time it reaches its highest point, remains motionless, and 
then commences to descend. The force of gravity now increases the 
velocity of the shell, so that it rei^hes the ground again with exactly 
the same velocity with which it was projected. The times of ascent 
imd descent are also equal. For instance, suppose a shell projected 
vertically upwards with a velocity of 82'2 f s. ,* it would ascend for 

1 idcond to a height of 16T ft., than it would commence falling, and 
ultimately arrive at the point of projection with the same velocity it 
iterled with, in another interval of 1 second — the total time of ascent 

descent being 2 seconds. 

This, in other words, is called the time of flight, and is directly 
^ proportional to the upward velocity of projection — i.e., the time of 
flight is longer, the greater the upward velocity of projection. 

fFhen a shell is projected out of a gun at an angle of elevation, its 
motion may be considered as compounded of two motions — one in a 
.iroction, the other in a horizontal direction. The motion in a 
twticrf dawstion determines the time of flight | the motion in a hori- 
aonW dirwtioii, the range or distance travelled over during that time. 

How, suppose a shell is fired out of a gun at a low elevation, so as 
to have a velocity of 82*2 f.s. in a vertical direction, and a velocity 
of 1300 f.s. in a horizontal direction; it will have a time of flight of 

2 »cottds, exactly as in the former case, and it will arrive at the highest 
mmt of the trajeoto^ (viz., 16-1 ft.) in 1 second. How, this ^Hime of 

is the time the projectile has to get over the ground, and 
it m traveltog at the rate of 1800 ft. per second, it would range, 

, if tiler© were no resistanee from the gdr, 2 x 1300 == 2600 ft., or 866 yds. 

'But pr^ticallj eveiy projectile experiences more or less the resistance 
' , a», which tenifc contimmlly to reduce its velocity ^ and it is just 

. ' i|^slion of the amount of tMs resistance which affects the'^^ flatness 

- 'bf tfftjectoiy.^^ 

^Suppose now that, owing to the resistance of the air, the muzzle 
velocity of 1800 f.s. were reduced to 1100 f.s. at the end of 2 seconds; 
then the range would be only 791 yds., and the highest point of the 
trajectory would be, as in the former instance, 16T ft. Again, suppose 
the muzzle velocity of 1300 f.s. were reduced to 1000 f.s. at the end of 
2 seconds ; the range would he stiE less— viz., 745 yds.— and the highest 
pomt of the trajectory would be, as in the previous cases, 16T ft. 

How, what I want to show is thii— viz., that for a given time of flight. 
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the greatest absolute height of trajectory is the samoj whatever the 
range maybe; so that if the time of flight is correctly observed, the 
absolute height of trajectory is also known, whatever the range maybe. 
Thus, multiply the square of the time of flight in seconds by 4; it will 
give the greatest height of trajectory. For example, suppose the times of 
flight of shells fired out of different guns were observed to be 3’0 seconds 
and 3 '3 seconds respectively — 

4 X (3-0)® = 4 X 9 = 36 ft. would be height of the one trajectoiy, 

4 X (3'3)® = 4 X 10‘9 — 43'6ft. « « the other. 

Elevating a gun means giving the shell time to range in. By 
increasing the elevation of a gun, the time of flight— or the time for 
the shell to range in — is increased. 

From what has been advanced, it will be seen that if two guns are 
fired at the Ea,me elevation (say 2®), and have the same muzzle veloeiii/, 
the time of flight of their shells will be the same, and the greatest 
absolute height of their respective trajectories will be the same. Also, 
if the shells have the same weight, and the same form and sectional 
area, their trajectories themselves will be the same, becau-se they^ll 
each lose velocity at the same rate ; but if one of the shells differ, either 
in weight, or form, or sectional area, the height of the traiectory will 


Let us consider the trajectories ADB and AD'S representing the 
case of two shells fired out of different guns with the gfl-mA elevation 
and the same muzzle velocity, but subject to a different retardation from 
the resistance of the air — so that, having, the same time to travel in, one 
arrives at B, and the other at B'. Now, suppose t^t each of the 
has an upward vertical velocity of 32-2 fis.; then GD—€lD's= 16'1 fr. 
— *.(?., the height of the two trajectories ADB, AD'S is the same. The 
relative flataess of the trajectory is estimated by ^e ratio pi 
greatest height of the trajectory (Gi^) to the .icange varl^ hh 
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* 2 ^ ; tke relatke iatness of trajectory AI^B’ yaries as • Thus the 


tajectory IDB is the flatter of the two^ although having the same 
absolute height. 

The relative shooting powers of different guns have been compared 
at Shoeburyness on this principle — Le.^ firing them at equal elevations ; 
and so long as the muzzle velocities of both the guns are the same^ and 
ike times of flight observed are approximately the same^ the difference in 
range affords a fair criterion of their respective shooting powers. But 
there is another point which should not be forgotten, which, if lost 
sight of, may give rise to an error in judgment. If the muzzle 
velocities of the guns are mt the same for equal elevations, the upward 
velocities of the shells are mt the same ; they are proportional to the 
muzzle velocities. For instance, suppose two guns laid at 2® of eleva- 
tion, their muzzle velocities being respectively 1100 and 1200 f.s.; the 
upward velocities of their shells will be in the same proportion — viz., 
as 11 to 12 ; and since this upward velocity really forms the time allow- 
ance for the shell to travel in, one has less time to travel in than the 
other, in about the same proportion, and consequently does not range 
so far as it otherwise would. It would not be supposed that one toin 
travelled faster than another if one went 12 miles in 12 minutes and 
the other 1 1 miles in 1 1 minutes. The question of time comes in ; and 
it is to this point that attention should be especially drawn, as it is so 
easily overiooketl. For this reason it is not correct, in the comparison 
of two different guns, when the muzzle velocities also difler, to judge 
exclusively by their respective ranges at the same elevation. The shell 
with the lower muzzle velocity is unfairly handicapped in point of time, 
and if its velocity is diminished less rapidly than that of the shell starting 
with the higher muzzle velocity, the gun which may be the hardest 
hitter at ordinary artillery ranges appears to be inferior to the other, 
because, at low angles of elevation, it .does not range so far. This 
seems to have been the case at the comparative trial of two 16-pr. guns 
at Shoeburyness last year, one having a calibre of 3*3 ins., the other a 
mlibre of $*§ ins. ^ The Committee recommended the trial of the S*3-in. 
gun for the following reasons : — 

(1) They believe that a 3*3-iii. calibre is theoretically the best for a 
gtia, as giving a greater velocity at 1000 yds., and at all follow- 
ing mnges, over a gun of 3’6-m. calibre. 

(2) A shrapnel shell a^pted to a 3*3-in. calibre takes an equal 
niimber of bullets, and is lighter than that for 8*6-in, calibre. 

{$} ' A eommon shell for the 3*3-in., calibre, and of the same weight 
as that for a 3*6-in. calibre, holds | oz. more bursting charge.^ 

The experiment was conducted in tMe way Bach gun was fired at 
2^, S^, and 1(P elevation respectively, and the range and deflection 
obser^* Table I. gives an abstract of th© practice. 
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The muzzle velocity of the 3*6-in. gun was found to be 1358 f.s., that 
of the 3*3-m. gun 1307 f.s. On reference to the table^, it will be seen 
that at 2° 5^ the 3‘6-in. gun ranged 130 yds. farther than the 3*3-in. 
guiij but it had i%ths of a second longer time to travel in. It is of 
special importance to notice the time of flight, as it has been already 
explained that the absolute height of the trajectory for any shell depends 
on its time of flight ; so that if the time of flight is shorter, the height 
of that trajectory is less. The height of the trajectory for the 3'3-in. 
gun would be 36 ft., that of the ■ 3*6-in. gun 43*6 ft., assuming' the time 
of flight correctly taken as 3*0 and 3*3 seconds respectively. Again, 
of a second more time, when a sheE is travelling at the rate of 
1000 ft. per second, means 300 ft., or 100 yds., in range ; thus accounting 
for the great difference in range of the two guns when fired at 2^ of 
elevation. The difference in range at 5^ shows a considerable faffing 
off from what it was at 2®, while at 10^ the 3*3-in. gun has the 
advantage, although still under the handicap of having less time to 
travel in. 

^ Another point should be considered in firing guns with equal eleva- 
tions : the OTn which has the quickest recoil in reality throws higher 
than the other. This may be explained by a well-known mechanical 
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, Table. I. :■ 
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mxmiB velocity of a shell, GB that of the velocity of recoil ; completing 
the parallelogram GMV^Ty and drawing,, the diagonal GV\ then GV^ 
represents the £M 3 tual rate and direction of the muzzle velocity, tending 
to throw the shell higher than the gun is laid. This is on the supposi- 
tion that the recoil commences before the shell is clear of the muzzle. 
Again, if the recoil is checked, the gun and carriage have a tendency, 
to rotate on the trad, tending also to increase the elevation. In both 
these cases the gun which had the liveliest recod would actually throw 
the highest. A difference in the preponderance of guns, the carriages 
on which they are mounted, as well as the nature of the ground on 
which they are ired, would probably exert som,e influence on the actual 
line of fire. 

It is probably owing to some of the above reasons that the 3‘6-m. 
gem, when laid at 5^ and 10*^ respectively (the same as the 3-3-in. gun), 
threw higher than the latter, as the respective times of flight for that 
elevation clearly indicate (see Table I.) The recoil of the 3-8-in. gun 
was sensibly less than that of the 3-6-in.; and since the recoil was 
checked in both cases at 5® and 10® elevation, the 3-6-m. gun had a 
grwter tendency to rotate round the trad than- the 3-3-in., and conse- 
quently threw higher and ranged farther. ' If it had been possible to 
eUKtre both guns being fired at 5®, the'S-S-in. gun would have ranged 
lisB farthest. 

I have drawn up a Table of Remaining Velocities, calculated by the 
law of the resistance of the air approved by the late Ordnance Select 
Committee — starting with the actual muzzle velocities taken during 
the experimental trials — by which it appears that, in spite of the 
shell starting with 51 f.s. less velocity than that of the 3*6-m., 
at 724 yds. it has actually caught up its rival in velocity, and at 
lOWydsw it is tmveliing lift, per second faster ; at 2000 yds., 25 ft* 
^B«5oad faster; at 3000yds., 34ft. per second faster; and so on 
mcreaaingly as the range increases.--, ■ 

, TitBUl II. 
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Since the efficiency of shrapnel shell , {other,, things feeing equal) 
depends on its velocity at the instant' of 'bursting^- the higher velocity 
is of considerable importance. The' effi.ciencj ■ of . common shell for 
penetration and destruction of materiel (provided the bursting charge 
is the same) depends on the energy/^ .or work " stored np at the 
moment of impact. The column in Table;' II. headed Comparative 
Per-centage of Energy/^ gives the " per-centage. of - energy at different 
ranges. At 1000 yds._, the 3‘3-in. shell ■ has "2*6 per cent, greater 
energy; at 2000 yds., 5*8 per cent. and- ' at 3000 yds., 9 per cent.; 
and so on increasingly as the range increases.'^ Yet, owing to the 
method of experimenting, and judging ' exclusively from the ranges 
obtained at equal angles of elevation,, the harder hitting of the f3*3-in. 
gun at ordinary artillery ranges has - been practically . overlooked. Had 
the guns been tried, as they would., he .in 'actual .service, at certain 
definite ranges — viz., 1000, 2000, and 3000 yds.— giving each gun its 
proper elevation to strike a target ' at these ' ranges, and estimating hy 
the effects produced, the opinion of the Committee might have been 
greatly modified. 

If a 3‘3-in. gun, built on the lines of a S’fi-in. gun, proves itself a 
hard hitting gun, it may reasonably be expected that a 3*3-in. gun 
constructed on its own lines will be still better. 

The practical way to compare the ^fflatness of trajectory of any 
two guns, would be to give each of them such an elevation that their 
respective times of flight may be equal ; then the gun which ranges the 
farthest has the flatter trajectory for that range. Also, the practical 
way of comparing the relative power of any two guns, would be to firC 
them at such an elevation that they should both strike an object at a 
fixed range ; the gun which hits the hardest {mlerie paridits) is the most 
powerful gun at that range. 

The method of judging hy range irrespective of .time is most fallacious^ 
p it leads to an unfair conclusion ; for, in .the first ..place, the trajectory 
itself may^not be so high, and the time for travelling may be less. By 
giving a little more elevation to the gun -with a lower muzzle velocity, 
the time of flight may be equalised; then they would both have the 
same height of trajectory, and the same time .to travel in. 

There is a manifest discrepancy in the ranges of the 3*3-m. and 3‘6-m. 
guns for 2® 5^ elevation (see Table I.) By calculation it may be shown 
that the correct range for the 8* 3-in. gun at 2^ 5* elevation 'would be 
about 1067 yds. — the same as that determined by experiment ; also, the 
correct range for the 3*6-in. gun at the same elevation would be about 
1087 yds.— 100 yds, less than that determined by experiment. It 
can only be accounted for from the fact of the 3*3*in* gun being allowed 
to recoil, while the recoil of the 3’6-iii» gun at the same elevation was 
checked.* 
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its superiority in tHs respect — that with less strain on carriage and les>s 
recoil, it actually throws a shell with greater velocity from about 724 yds. 
and upwards, and has a flatter trajectory beyond 1600 yds. range. The 
truth of this is manifest from the actual experiment ; for at about 3000 yds. 
the 3*3-m. shell caught up the 3*6-in. in actual range, with -j-^^th of a 
second less time of flight ; and since it started with a lower velocity, it 
is evident that" it must have been travelling faster, at least for the last 
|rds of the range — i.r., the last 2000 yds. — or it would never have 
caught it up. One thing the experiment does show — that 3 lbs. of 
BX.Gr, powder are not so effectively consumed in a 3*3-in. as in a 8^6-in. 
bore of the same length; but which is of the most importance — ^burning 
the powder, or destroying the enemy ? Besides, it has not been shown 
that L.G. powder, of which we have a large store, would not have 
given a better result as regards muzzle velocity in comparison with the 
3'6-m., than the RX.G. has done. A charge of 3 lbs. of L.G. powder 
has been fired in the 3*6-in. gun, and has given a muzzle velocity of only 
1283 £s. Service L.G. powder has a smaller grain than service RX.G., 
and therefore might burn quicker — although it is unsafe to predict, with 
our present knowledge, what powder will do. 

Again, the experiment has shown that a 16-lb. shell, in spite of its 
increased length, can be fired out of the 3*3-in. gun with as much 
accuracy as regards range and deflection as from the 3‘6-m. gun ; and 
since the useful capacity of the shrapnel shell is not materially affected 
by the decrease of diameter,”* there can hardly be any practical objec- 
tion .on that account. 

For firing reduced charges, such as are used in high-angle practice, 
the 8*3-in. gun would have the advantage, as the cartridge would he 
longer; and it would perhaps permit the vent being placed 3 ins. from 
the rear end of the bore, and still allow of the residue of the smallest 
e^ridge being completely burnt up. This position of the vent would 
ftiTO help to give a greater muzzle velocity, as in all probability moi^e of 
tike powder would be burnt up. 

Indeed, all the so-called theoretical hypotheses have been completely 
Oitablished by the experiment, and a way has been indicated of obtaining 
the greatest mechanical effect from a given weight of gun. The great 
test of a gun is hard hitting at ranges varying from 1000 to 3000 yds. ; 
» 0 | ih© actual range for a fixed angle of elevation. What does it matter 
whalher a gun is fired at 2® 5^ or 2° 15', provided the object is struck ? 
Th# ml questions at issue arei— (1) Which is the longest ranging 
glia t (2) Which is the hardest hitting gun ? The oonclusion from the 
experiment is that the S*3-in. is the longest ranging gun, and also the 
hardtat hitting at all ranges above 724yds. The advantage, then, of 
constructing a gun with 3*3 ins. calibre would be, that with a lighter 
gun and carriage (the recoil, being less violent), a longer ranging and 
a more powerful gun at all ordmary ranges of artillery fixe could be 
made. 

Again, advantage might be taken of the smaller bore to reduce the 
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weight of the 16-pr. gun and carriage. . .. A gun of 3^*8-in. calibre might 
be constroetecl to throw a.: 164b, 'shell of 2-| Ibs.'^if 
E.L.G. powder, and weighing a little - or^er 1.0 cwt. instead of i2cwt. ; 
which, taking into consideration a 'slight reduction in the weight of 
the carriage, would give a clear gain of .3 cwt. -in inobilitj. This 
would reduce the total weight behind "team from 41 cwt. to about 
38 cwt., allowing the equipment -to remain -the same as at present. 
The argument against such' a gun would be, ^^ The trajectory will not 
be so But what is gained by having such a flat trajectory ? 

Nothing, at the ordinary ranges of artillery fire, eompared with what is 
.lost .in mobility. The charge of 2 Jibs, of powder would give a muzzle 
velocity of about 1200 f.s., and would s.trike. as hard a blow at 2000 yds. 
as the present 16-pr. gun with a charge of 3 lbs. 'Of E.L.G. powder, but 
would have a somewhat higher trajectory. ■ 'It may be remarked that 
the term, a flatter trajectory,^^ has sometimes a misleading tendency. 
It is a lact which may be easily remembered, .that the difference in the 
flatness of trajectory of any field guns ' is of very little importance, 
although for small-arms, when the ranges are short, it is of great 
importance. Of course I am not now speaking of the comparison of 
two particular guns, for then that wdiich has the flatter trajectory is 
the better of the tw’o (mferis pariJjm) * but I am speaking of efficiency 
in connection with mobility — taking a more comprehensive view of the 
question. For instance, at 5® elevation the range of the service 16-pr. 
is 2228 yds., and time of flight 6‘7 seconds, so that the height of the 
trajectory is 4 (0*7)^= 179 ft. The 12-pr. B.L. Armstrong gun would 
range about the same distance at 6° of elevation, with a time of flight of 
7*4 seconds. The height of trajectory of the 12-pr. B.L. would then be 
4 (7*4)^ = 219"ft.. ; and as we are not likely to encounter men lOO ft. 
liigh, the difference in height is of no importance. The only point of 
importance is the longueur battiie,^^ 'which may he estimated from the 
angle erf fiilL It is a good rule to remember that the angle of fall is 
about |rd more than the angle of elevation. This would give 6^ 40' as 
the angle of fall of the 10-pr. M.L., and 8° for the 12-pr. B.L., at the 
rang© of 2228 yds.; and taking the height of a man as 6 ft., the 
dangerous space or ground covered by the former would be 17 yds., by 
the latter 14 yds. A 16-lb. shell, fired with a charge of 2i lbs. of 
R.L.G. powder from a 3*8-in. bora, would cover more ground than the 
12-pr. B.L. at that range ; so that the conclusion seems just that at 
2000 yds., -where it would strike as hard a blow as the service 16-pn 
gun, there would be hardly any practical disadvantage in its higte 
trajectory. Also, the conditions are not the same as in small-arms, 
where every bullet has its billet, but we are considering shell, the 
explosion of which would be felt over a larger area. A muzzle velocity 
of about 1200 f.s, is quite enough for any field gun of ordinary con* 
straction, and indeed for any gun where weight is an object. If this 
muzzle velocity is much exceeded, it is true that some advantage is 
obtained for very short ranges, but not corresponding to the extra 
weight entailed. Thus, it is easy to get a muzzle velocity of 1200 f.s. 
from a 9-pr. of 6 cwt. — 200 f.s. per cirt. According to tM» pii?- ,, 
portio% a muzzle velocity should be^obtidaed from a 9'*pr^- of 8 cwL of 
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8 X 200 =: 1600 £s.^ wkereas tlie Telocity is about 1850 f.s. The extra 
weight does aot give increased muzzle velocity in the same proportion. 

Another reason why 1200 £s. is about the' greatest velocity necessary 
to get the most out of our guns for a given weight' of metal^ is that below 
12011 f.s. the resistance of tbe air commences bo diminish very rapidly^ 
compared to what it is above that velocity ; so that less work is taken ; 
out of the shell. This principle is wel; understood in practice^ where 
results are seen. For instance, in an engine, a: certain amount of fuel 
produces a definite pressure of steam in the boiler by increasing the, . 
supply of fuel a greater pressure may be obtained, but perhaps not in 
proportion to the increased fuel burnt. , The question is — ^Will it pay? ,■ 
The same thing occurs in guns. ' It is easy to get, a higher muzzle 
velocity in guns, but it must be paid for i.n weight of metal. , , Does,, the 
extra weight of metal necessary to produce a higher velocity pay ? No ; 
not under ordinary circumstances. ■' We- should increase the power of • 
our heavy JI.L. guns, if with the same charge of pebble 'powder a 
heavier shell were used, so as to redu.ce the muzzle velocity to about 
1260 f.s., provided there is sufficient twist in the guirs to spin a longer 
shell. The same principle holds in the 9-pr. M.L* of'8 cwt. -■ If a 12-lb. 
shell were fired with the same charge of 1 lb. 12 ozs., the muzzle velocity 
would be about 1200 f.s., and the gun would be more powerful, and 
greater useful effect would be obtained from the weight of metal in the 
gun at all ranges. 

In conclusion, when it is necessary to make a comparison between 
two different systems, where either the weight of shell, charge of 
powder, weight of gun and carriage, diameter of bore, or muzzle velocity 
may differ, the total weight of gun and carriage in each case should be 
approximately the same, and their relative power should be ascertained by 
the effects produced at the ordinary ranges of artillery fire, giving each gun 
its proper elevation for that range. For example, the weight of gun and 
carriage of the British 9-pr. M.L. horse artillery gun is about 19'5 cwt,, 
that of the Prussian 15-pr. (heavy field battery) gun and carriage is about 
the same {19*5 cwt.) ; a comparison of the 'effects of these guns at fixed 
ranges on targets or earthworks would test the merits of either system 
whether it is best to fire a heavy shell with a low velocity, or a 
'light shell with a high velocity, from a gun of the same weight. The 
weight of gun and carriage of the Prussian 9-pr. horse ’ artillery gun is 
biifly 15 ewi., so that' no just^ comparison can be made between it and 
the British 9-pr. M.L. The argument in favour of the comparison is, 
that this is the existing state of things ; but it by no means follows that • 
it must always be so. If the Prussians, with their recent experience, 
think it would be advantageous to construct a gun and carriage of 
greater weight, they can easily produce a more powerful gun. There- 
fore, tf it is wished to give a decisive test to our present system of M.L. 
field artillery, it would be well to compare them with equal weights of 
other systems, and not to blind ourselves with the idea that we have 
more powerful mna than our neighbours because our 9-pr. of 8 cwt. 
is BU|]isrica» to their 9-pr. of 6 cwt., md because they have not yet 
attempted to construct so heavy a field gun as our 16-pr. The opinion 
otthB Pmmi^ m wel ^reswd in their ^^'Officers' Handbook;""-— 
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“The 9-pr., as regards practice, is in no way inferior to the 15-pr.; 
but it is obvious that an individual 15-pr. projectile must do greater 
damage on any fixed object which it may strike— such as a house, a 
wall, &c. — than the 9-pr. For this reason, to cannonade such an object 
the 15-pr. would be preferable; whilst against troops, generally speak- 
ing, the one calibre has no advantage over the other, the sole 
advantage of the 15-pr. is the greater moral effect it has under certain 
circum-stances. The advantages the 9-pr. has over the 15-pr. consist 
chiefly in the larger supply of ammunition, whereby the former is more 
independent of its wagons ; another advantage lies in the fact that its 
pace is faster, and can be longer kept up.-”* 

Eecent accounts from India seem to indicate the want of mobility 
of our 9-pr. M.L. for horse artillery— corresponding, so far as weight 
is concerned, with the Prussian 15-pr. The “Times” military cor- 
respondent states, with regard to the manceuvres at Murowlie, that 
“General Tombs had given his men a very long day’s march — near 
thirteen hours — with disastrous results to Sir Wiliiam Hamilton’s 
battery of horse artillery, of which four horses died of exhaustion 
within the next forty-eight hours. This battery had just been equipped 
with the new 9-pr. muzzle-loading bronze gun ; and it is certainly an 
extremely unsatisfactory commencement to its working in this country, 
that on the very first occasion of its being subjected to a really hard 
trial, the horses should sufier so much.” : 

This may or may not bo exaggerated, but I think we should all 
agree with the maxitn of Marshal Marmont, mentioned by Lient. 
H. W. L. Hime, R.A., in his recent valuable papers on the “Mobility 
of Field Artillery:” — “ Le premier nitrite de I’artillerie aprra la bra- 
vourie des canoniers et la justesse du tir, c'est la mobdite.” 


At the conclusion of tlie reading — ■ 

llajor-ticucrai Sir E. C. Warde invited the audience generally to discuss the 
several questions in connection with the subject of hat trajectories which had been 
dealtwith during the lecture. 

Captain ^Maiteanb, H.A,, said the lecturer had spoken of the bursting charge 
of tlic S'3-in. shell as being | oz. more than that of the 3‘6 -Ib. It appeared to 
him that the weight of tne bursting charge must depend in a great measure on 
the thickness of the walls of the shell. 

Chiptain Sladen said he had spoken of the bursting charge of a S'34n. shell as 
it had bee!i measured by the Coiinnittee, He had referred to the statement of the 
Ooniiiiittec^when they rccomioended the trial of the B'3-in. gun-, but an improW- 
ineiit had since been made in the capacity of the 3'6-iii, shell, so that it now oon- 
tained a slightly greater bursting charge than the 3*3-ia. shed, both having the 
same thickness of wall. 

Major-General Sir E. C. Wardb, having paused to ascertain if there was akj 
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iiiletitioti of wntiiraing tlie clisciassionj said that from tlie position lie occupied, 
and tile duty lie liad been requested to undertake, -it now became his agreeable task 
to eoEfey to their friend Captain Slaclen ■ their -hearty thanks for his interesting 
discourse; and he thought that he might express on behalf of all present the hearty 
gratification they had derived from his able treatment of his subject, and the clear 
manner in which he presented all its details. The facts with which he had dealt 
were full of iriformatioii and interest to many of ihern, and he could only repeat what 
lie said twelve montlis ago, when attending' Captain SLideii's previous lecture, that 
it gave him great pleasure — ^liaving w’atched Mm from the day he.joined, the corps 
—to see him pursuing a course which must redound to the honour and credit not 
only of himself, but of that great and distinguished corps to wdiich they all felt a 
pride to belong. (Applause.) ^ - 

Lieut. Kensington, ll.A., returning to the subject of the lecture, said that 
although the Committee on the 16 -pr. field gun h-ad reported in favour of the S'fi-in. 
bore, ail who had heard the arguments of Captain Siaden were probably convinced 
that the 3 ' 3 -m. would be better. At all events, no one had disputed his con- 
clusions, and therefore he might take them for granted. Therefore, as it was self- 
evideot that the artillery should have the very best tools to work with, he thought 
it ivoiild be a pity to draw into the service a gun which was not the very best, and 
hoped that they would all devote their energies to securing the gun which they 
believed to be belter. 

Major-General Sir E. C. Waiibe. — But are we all agreed on the subject? 

Lieut. Kensington. — There is no dissenting voice, and I take it for granted 
that" we arev 

Major-General Sir E. C. Warde. — But we are only a small proportion of the 
-whole corps. ■ 

Lieut. Kensington. — We may, I think, be fairly regarded as representative of 
the regiment, and we are certainly a large proportion of those officers who interest 
themselves in such questions. 

Major-General Sir E. C. Wardr. — I hope the time will come when larger 
Bninbeis will attend and take an interest in these questions. The point occurred 
to me during the lecture, that the 16 -pr. gun, being a gun for special purposes, a 
shell of 8*6 ins. would probably be, from its larger capacity, more effectual than 
that of 8*3 ins. 

Captain Sladek. — T he two shells are on the table; there is practically no 
difference In their efficiency. 

Major-General Sir E. C. Warde.— I f that is so, and we can get a suitable gun 
of the seme power as tlie larger one, there is no doubt that we shall obtain thereby 
a praciieal advantage ; for we shall have a lighter weigld to carry, and therefore 
^eater mobility — which is one of the main points. But supposing w^e all concur 
in the belief that the smaller bore would be preferable, I should think it would be 
, belief that any suggestion to that effect should come, not from this meeting, but 
from the Committee of the Institution. 

' Oolpiiel MieWarb, C.B., R.A., Superintendent Royal Laboratories, said it was 
a dangerous thing in these times, when there w^ere so many oommittees of investi- 
gation, to express any opinion as to the merits of rival schemes, and he should 
abstain from advancing any views of his own upon the subject under discussion. 
But he wished to say simply that the two guns— the S'6-in.'and guns — 

were hantled over to a committee of whieh the President was Major-General Eaidley- 
Wilmol— an officer concerning whose judgment and integrity they ail held a very 
Mgh opinion — and that cominitlee reported that the advantage was in favour of the 
8*6-11.' gun. Now Captain Siaden had' made It appear that the advantage was in 
favott? of the 3 ’Brin., and wbat they. wanM' was some one on the other side to 
take up the cause of the larger bore.* 

, Major-General Sir E. C, Wards.' — Audi ul^am purUm^ you mean. 
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Colonel Milwabi),— Yes] it .appears -.clear. .to us at present tliat tlie S-S-in. has 
certain important advantages,' but I ■a.m .sure; that ' an officer like M-ajor-General 
Eardley-Wiliiiot am! las Coinmittee would not form a '.deliberate opinion without 
some groiirifis for doing so, 

^ Colciiie! louXG, E.A., said they must, all agree 'that 'Captain Sladen had treated 
liis subject very ably — (applause)— and he. did' not rise for the purpose of disputing 
any ol‘ the facts advanced in liis le'eture. .:.■ But ..Captain 'Sladen had said, in reply to 
a f|iiestioii, that there was no practical difference, in poini: of effieiency between the 
two projectiles; and that remark was .open to objection. - Now, he thought it might 
be taken for grantecl, as beyond a doubt, .- that the nearer they got to* a sphere ia 
the shape of the projectile the better, and that if they unduly elongated the shell 
they not only weakened its efficiency in striking, but- were bound to ..have a sharper 
twist ill the rifling, which would make the strain on the gun more severe; or they 
must make the gun longer, and that would make it more unmanageable. Agaiii, 
with the shnipiiei sliell, the bullets would scatter more on bursting from a long 
shell than a siimll. one; so that there really were some advantages in the 3*6-in. 
gun. However, lie himself thought at the time the bore was decided upon that it was 
rather large, because he had been thinking to establish a law upon the subject, and his 
idea was that the bore should have been something between the two calibres. It 
was only, however, on the subject of the projectile that he diflbred from the lecturer. 

Miijor-Gem'rai Sir E. C. W aude said Captain Sladen had better issue a challenge 
to the advocates of tlte 3'6-in. gun to meet him and discuss the subject out. 

Lieut. C. Jones, 11, A., said there was not the slightest doubt that the 3'3-m. gun 
would strike a harder blow at any range above 724 yds. ; but as these guns were only 
to l)e introduced for a special purpose, it miglit be worth while considering if they 
could not ])raetiealiy reduce the 3*6-in. bore by increasing the weight of its pro- 
jectile, making it an 18 or 2(i-pr. instead of a 16-pr. 

Alajor- General Sir E. C. Wakde said he understood that the gun was not 
intended merely as a reserve for special purposes^ but that It was to form a con- 
siderable part of the batteries. 

Colonel MiLWAiiD said he believed the gun was to be largely introduced into 

the service.. 

Lieut. JoN.Es said, if that tvere the case, there would be no advantage in carrying ' 

out his siig.gesti.oii. 

C’aptniri Sladen, replying to tbe objections raised wdih regard to the length of 
the 3‘3-in. siiell, contended that for the demolition of earthworks the 3*3-in. shell 
tvoiild hit harder and penetrate deeper than the 3*6-m. shell, and from the greater ' 
distribution of the bursting charge, the damage inflicted by the longer shell would 
be as great or greater than that inflicted by the shorter one; and that for a common 
shell to act with a percussion fuze, it would break into a greater number of pieces. 
Bui all he asked for was that the two guns should be tried at fixed ranges instead 
of fixed elevations. He did not say that the 3*6-in. gun was not a powerful gun, 
but that it is not the most powerful i6-pr. gun which could be made with the weight 
allowed. He tiiought he had a right to defend himself from certain attacks, one 
of which they miglit have seen in the Times’’ of the 24tli January, 1872, 
speaking of the “evil moment when the Committee were induced to listen to some 
purely speculative and theorttieai arguments,” and insinuating that they were the 
ideas of a “ theorist and schoolman.” (Applatise.} 

Major-General Sir E. C. Wabbe. — O n one point we are all agreed, and that is 
that Captain Sladen has proved himself to be neither a theorist nor a schoolman. 
(Applause.) ^ 

{At this point in the proceedings Sir Edward Warda took Ms leave, « 
apology, having to travel by rail, and the chair was taken by Colonel Domvffle, B^iuJ , A; 

Captain C. Obbb Be owns, said he fancied Ihal the li-pr, was 
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in some measure for a of reserve, and if so, long range became of the utmost 
importance ; for when it became necessary to bring the gim into action, every 
bundled yards it bad to advance brougbt it a hundred yards further into the 
zone of tlxe enemy’s fire. . (Hear, hear.) If, therefore, it was important or desir- 
able that any gun should have long range, it should certainly be a gun of reserve. 
Most writers on artillery stated that it was next to impossible for anything like an 
equal number of guns to be brought into action on both sides in the same time, and 
that those first in action had an advantage of two to one ; therefore, in order that this 
might be speedily accomplished, long range was most desirable. (Applause.) The 
fiat trajectory was, he contended, of great advantage to the efficiency of the shrapnel 
shell on striking ; and he added that ail these points ought to he fully and freely 
discussed, instead of taking it for granted that because a committee had decided 
there was no ground left for debate. (Applause.) 

Captain Morgan, B.A., said his mind was not yet made up as to which gun 
should have the preference, hut the advantages claimed by Captain Sladen for the 
smaller bore were beyond dispute. They could get harder hitting and greater velo- 
city over 2000 yds. out of the proposed 3'3-in. gun of 10 cwt. than out of the 3'6-in. 
of 12 cwt. The gun, too, was lighter, and the mobility greater; all of which were 
undoubted advantages. But the question at issue went far beyond this — so far that 
he could not enter into it. Just to show the difficulties involved in the question, 
they had on the one hand the sinall-arms, in which the velocity of the Snider rifle 
was inferior to that of the Martini, with its smaller bore; and on the other hand, 
when they came to large guns, they found the velocity the greatest in the larger 
bore ; the explanation being that in the one case it was a question of the rifling, and 
in the other a question of the projectile. They were obliged to limit the velocity 
of the Snider to 1290 ft. per second, because the substance of the bullet would not 
resist a greater pressure ; but with the Martini-Henry, having a harder bullet, they 
could get a much higher velocity. In the case of the 16-pr., the only question, 
he thought, was — which is the best shell ? for all the other points were in favour of 
the smaller bore. 

Colonel Milwaru said he might remark that there were reasons why, in the 
construction of a shrapnel shell, there was a disadvantage in having it longer than 
at present. Mind, he expressed no opinion in favour either of the 3'6-in. or 3*3-in. 
gun — (laughter) — ail that he said was, that the shorter shell afforded greater advan- 
tages in construction. He wished to say also that he feared his friend Captain 
Browne had mistaken him in supposing that he wished to damp discussion* 
j * Nothing was further from his meaning ; all he meant being that there might be 
^more reason in favour of the 3* 6-in. gun than they were disposed to acknowledge, 
inasmuch as a committee had already come to a conclusion in its favour. (Hear^ 
hear.) 

Colonel Bomvtlle said they were very much indebted to Captain Sladen for 
his lecture, and, from the discussion which had taken place,' there seemed little 
doubt as to the advantages of the gun he advocated, lie hoped that some day 
Captain Sladen would favour them with more on the same subject — (hear, hear) — 
especially if there was anything to be said on the other side. He thanked him 
for his lecture, and also, in the name of the meeting, expressed their thanks to 
Sir Edward Warde for his kindness in taking the chair. (Applause.) 


Ffeimry 29, 1872 j 



cireumft*renee. 
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94. Table showing the mean muzzle velocity of projectiles fired from the service 
rified guns. {Sub'milied to the Departimnt of IHrecior of Artillerp hy Captain 
W, E, Noble, R.A,, 1. 1. 72. A table at par, U.page 120 Short Notesf gives 
ike vdocilies obtained with R.LM, powder only,) 
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{Cbniimei.) 


Pfojectile. 
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SHOET NOTES OH mOEBSSIOHAL SUBJECTS. 


9S. “Bie KiLETATScHGEscHUTZE.” By B. , WiUe, Frem. Lieut. Berlin, 
Mittler & Son, 

(Contributed by Captain F. C. H. Clarke, E.A.) 

This pamphlet is the expression of the general feeling now prevalent in Prussia 
with regard to the mitrailleuse question. 

The opinions formed in Prussia on the use of mitrailleuses in the field have been 
strengthened by the experiences of the war of 1870-71, and the official determina- 
tion not to employ them is understood to have been confirmed by the opinions of a 
large majority of commanding officers of di€erent grades, expressed after practical 
observation of their effect in the held, and more especially after the break-down of 
the Bavaiian mitrailleuse. These officers are said to have been not only adverse to 
the introduction of these weapons for field purposes, but to have expressed the feeling 
that not a single field gun should be withdrawn to make way for the mitrailleuse. 

The great objections to its introduction for field service are, that it requires for its 
efficient employment four horses and at least five men, and that its best range is 
within ride range. 

After describing the various systems of Kartatschgeschiitze, or mitrailleuses, the 
author gives, as far as is known, the organisation into batteries of the new weapon 
among the principal European powers. Before taking any steps in this matter, 
most nations have been naturally waiting to see the rok it would play in the recent 
war before coming to a decision on the question of organisation j consequently, the 
information given on this head in the book is incomplete. 

With the system of organisation, equipment, &c., in Prance, the history of the 
last, campaign has made us acquainted. 

In England, nothing is at present decided, except that some Gatling guns have 

been ordered.’^ 

In Austria, in accordance with the Eeports of the Military Committee (first half- 
year# 1871), the 'War Department has decided to adopt the Montigny system, but 
has not decided on their distribution, organisation, or equipment. 

The Eussians have already ordered 15 batteries, wdiich are attached to the 
15 infantry divisions in the western part of Eussia in Europe, exclusive of the 
Guards. The system adopted is the Gatling, improved by Gorloff. The battery 
of 10 steel barrels, with the Berdan system of rifling, so as to take the 
»rtriilge"of that system. The carriage is of iron, and of a new model. 6720 
<»rtrldges are carried. The battei^ is -drawn by four horses, the ammunition 
by thr^ horses. Four men are required to serve it. 

Prussia, * the captured french mitrailleuses will be utilised for the defence of 

iilAes in japoniers. 

The question of their tactical f rffe is snuimed up m follows : — 

Under any dreuinataiices, we can only expect mitrailleuses to be effective' against 
lying objects m the open. So far, they cm M'm more than small-arms and canister ; 


. ♦ B ii that their use wili he rtsfeieled lo flask Menee is fertoses, and for boat 

, 0. E, 0^ 



96, A Peoposeb Flan fob Cabbtihg thb Detaohmekts with Field 
Abtiibbry, 

(Couamiiiiieated lij Captain S, FeaHy^, EA.) 
h To m®eaie tte lengti. of the axletee-box dooWe its length, to 
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and iniicli less can their effect be compared with that of a shrapnel shell, which can 
reach the enemy when under cover, or with that of a common shell, which, by its 
superior power and great destructiYe action, is effective against a resisting object, 
and at greater distances. . o ,, ,> 


r 


Not only are mitrailleuses incapable of competing with held artillery as regards 
the effects produced, ^and in a duel with the field gun, except perhaps at 'close 
quarters, would certainly come off second best, but they require just as extensive 
and costly an organisation and equipment as field artillery. Of course, if they are 
moved on the field by men, their tactical fimoo ought to be complete. 

In comparison with small-arms, mitraiDeuses peiform, at the best, as well as the 
corresponding number of infantry, which in a given time can fire the same number 
of shots, but with this important difference — ^that during this time the fighting fire 
of the infantry has been doing work for the iacLiml off ennim. (This has been often 
proved in the case of the Prussians, by whom accuracy of shooting has been brought 
to such a ])itch of perfection.) Now, the mitrailleuse can play no part 
qffenswe^ and even in the alnohite occasions will more frequently present 

themselves in war for placing a half-company of infimtry in a position favourable 
for their fire, and in wliicli they are at the same time sheltered, than for placing a 
battery of six mitrailleuses, wdiose fire in the same time would not be greater in 
point of the total number of shots. 

^ On these grounds, we mean to say that the introduction of mitrailleuses, espe- 
cially for field warfare, is not warranted; and that it ’would be a filial error to 
pduce the field artillery (as the French did last year), or to neglect to increase it, 
in order to organise a corresponding number of mitrailleuse batteries. 

But the more fruitful field for its use will be that which tlie siege of a fortress 
offers, and particularly in the fortress for direct defence against storming, as flank 
and caponier pieces for defence of the main ditch. Where we have to deal with 
living objects without cover in the open, where the length and breadth of the space 
which is to be swept lies wdthin very narrow limits, and when as heavy a fire as 
possible has to be concentrated in a minimum of time and space, in this case all 
the advantages are decidedly on the side of the mitrailleuse. 

By substituting in flanks or caponiers the fire from a few mitrailleuses for that of 
smaii-arms and canister, the passage of the main ditch would be rendered almost 
impracticable for an assailant, and at the same time these weapons offer so small 
a mark, that the port-holes (which are purposely placed low down so as to bring 
a grazing fire on the ditch) can hardly be hit, much less destroyed, by the besiegers 
imlirect counter batteries — those most dangerous enemies of flank batteries^and 
caponiers. 

We are therefore of opinion that the mitrailleuse only plsys a comparatively 
modest and subordinate part in war, and that its real and successful future will 

be found rather in sieges. 
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carriages, it being no longer required ; and to increase tbe iron guard on the outer 
side in proportion with the box. 

S. Stiff leather loops to be fastened on the inner side of the axletree-boxes, to 
assist the men in retaining their positions whilst passing over rough ground. 

Advantages. 

1. A simple waj of carrying the detachment — ^No. 1 mounted, No. 9 with the 
wagon, and tliree men on the gun-limber as at present ; the remaining four are 
carried in such a manner, that on the gun halting for the purpose of coming into 
action, these men on dismounting are in their proper places for working the gun. 

2. An increased amount of ammunition can be carried, equivalent to the contents 
of two ailetree-boxes per gun. 

3. The lid of the axletree-box can be covered with thin iron plate, and should 
open to the rear ; so that on its being raised, it would afford a certain amount of 
protection to the detachment numbers working in rear of the axietree. 


97. **OccisioNAL Pabees or THE E.A. Institution/’ 

The publication of these papers commenced in June 1858, and was discontinued 
after about two years. 

The greater part of them are contained in a volume 'which has hitherto been 
offered for sale at 10s. 

Many of the articles in this volume are of permanent value in connection with the 
science of artilleiy^ but there are others on various subjects of only transient interest, 
which may now be considered to have lost their value. 

The originai price, 10s., is consequently more than could now be expected for the 
volume, and the Committee, at a meeting held 4th April, 1872, having taken these 
circumstances into consideration, decided that the volume bound in haif-calf should 
ha future be sold at 5 s. 

Among the papers of permanent interest in the volume, may be mentioned one by 
Capt. A. Noble, late E,A., On the Application of the Tlieory of Probabilities to 
Artillery Practice,” which, it is believed, was the first successful attempt to utilise 
the maihematica! theoiy of probability in the comparison of the accuracy of shooting 
of two or more guns. 


§8. ®'loU0H lUIiES FOB GuNKEKS/’ 

Captain Strange’s card containing ” Bough Eules for Gunners ” is now out of 
piinl, mi k tesides in lome respects behind the times with regard to the informa- 

ioa ai»icd. 

Captain Simap has been informed, and requested to re-cast the card in such a 
maniwf as to accord with the latest regulations. Notice will be given when it is 

»iii| for re-^Bsue. 


99. List or Smvic® Oidhako® and 'AA’HUKition- 

A »?ised copy of this table, Ih whhii the list of service fuz:^ recently issued 
to members has been embodied, and a taMe - of energies and velocities at various 
ranges of the projectiles of all heavy amour-piling guns added, is issued with the 
present number. 
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OF fB3 

INCOME AND EXPENDITDRE OE THE ROYAL ARTILLERY INSTITUTION, 

Iron 1st April, to tlti March, 1^12,. 


EXPSHDIflTBE. 

& ». d. 

( Wages 145 15 , 2 1 

Paper 292 3 10 j 

Type and Materials 85 7 7 I 

Woodcuts 36 16 6 f 

Lithography 8 19 0 I 

B.A.L Prisse E'ssay 10 10 0 J 


“o} 


Chemistry 
Photograph 

S T*’ 

Leeiures 

Taxidermy 

Library, and Books for Sale 

Museum 

Instruments 

67 17 3 } 

Famitnre and Bepairs 

Subscriptions to Societies 

Stationery 

Postage and Pareda 

Incidental 

Wages to Clerks and Orderlies ...................................................... 

War Office Photographs and Lithographs 

Preminmfor Pire’ Insurance of £6000 

Transfer of £1686 6s. 7d. Consols Stock.... 

Powers of Attorney for Transfer and Dividends on Consols Stock ...... 

“ ■ ’*" ' ^ ' 1 14 9 1 


£ a. d. 

579 12 1 


6 4 6 
174 12 2 

52 0 10 

61 19 0 
12 0 6 
283 15 11 
84 2 0 
51 2 10 

86 12 7 

137 12 1 
6 0 0 
116 17 9 
63 10 9i 
^ 14 9 


125 0 
48 7 
12 10 
1 1 


3l8t March, 1872, ( Messrs. Cox & Co. 


1 19 6 
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Imcqme. 


Cash in hand, 1st April, 1871 , 
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DEBTOB ABB CBBDITOB ACGOTOT, aistMABCH, 1873. 


Cb. 


£ a. d. 

By Accounts 'R'ith 

Mr. J. Could, for Birds of Australia” 90. 15 0 ; .■ 

Controller, Boyai Arsenal 040 


Balance Creditor i,,.,....... 2096 2 4 

£2187 i " 4 

Examined and found correct, , ^ • 

f . MACLAOB-LAlf, Oapt. & Bi-Li-Ool, Brwidffit Sub-Omiandile®.,;;, ; 

Woolwich, April 26, 1872, 
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Or. ' 
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■£ #, 4. 

« 1575 4 8 

: Consols Stock (at 92) ..................... 

'BookB for Sale 

15 0 
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0 1 
0 
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Slock. 


.......... .28 4. 

0 

. 303 1 2 

“Handbooks” (unbound) 
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lOB 0 
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20 0 

"8 15 

5 

9 

0 J 

■ 6 1 
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42 18 
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Photography 
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I'HE ‘RO'^Xt ARXltEEEY IKSTITUHOY 


AMUAL 


ABSIEACT OF ..PROCEEDINGS OF A- GENERAL MEETING OF THE ROYAL 
ARTILLERY INSTITUTION, HELD ON MAY 28, 1872. 


COtOIN’EL J. W. I>OMTII.T.E., E.A., TITE ClLlIS, 


, L The Comiiiittee of the Royal Artillery InstitutioD has the honour 
to present to the ^Aimiial General Meeting its Report and the Ahstract 
of Accounts for the year ending 8 1 st March^' 1872. 

It will be seen by the following table that during tlie past year o5 
oiSficers have joined the Institution .ancl^ .after allowing for casualties 
caused l)y deaths^ withdrawals/ &c., there appears to l>e a net cleerease 
of 12 members. This cleci’eaBe^ however/ is not as since the 

1st April 86 niembers have joined^ niaking an actual iuci’ease of 24. 
Four additional honorary members have been elected by tlie Committee. 


Detluctions. 


Additions. 


Bank. 


EFFECTIVE LIST. 

Opiieral and Regimental: 
Field Officers, ; 

Captains 

Liemtenanta ' 

E.aymast era ; 

Qmrter-Masters .... 

Riding-Masters 

Snrgeons-Ms^or 

Surgeons 

Assistant-Surgeons 
Veteriiiary Surgeons .o..,...' 

RETIRED LIST. ; 
General and Regimental 


Captiiini 










uy ^leiit.-ooionei G. Young, E,A.) 

B? Captain M, Tweedie, B.A. 

^tak Q, B. MacdoneHj E.A, 

1S7L Oaptaiii W. S. M, Wolfe, 




MIKUTKS of. l^ieOCEEDlYGS 


OF 


coLi™ tiS:? 


.™ of 11. -ftoccdio 


W completed, comprising tlie papers enumei-ated’ d7Fri]Lwh; 


pampLIets (cliicflv Cleman), of o-reat 

from a? £rf “ 

these pampHertX tS 

diminish the 

Cranford RIpVr 7^ n 1 ^- <- 

wilftmTto “IWdings” in fotnre oFtrari'ation.s 

vitt>fiTA ■ ’i^^ah bnlk, and members are therefore -in- 

of professiLIiHuten-T P«PCi'.s on subjects 


list of “ProceedMfs" ^-inted durhu, the y.w. 
Bl!^lSioS£ ”'• - Hi-, E.A. The 

I. Ketclien,"R.H,A" tt'‘ndliiig of Horse Artillery .and Cavalry. By Captain 

iStim,! , ^,h“ture cleiiverod at 

heriment of lafoni ’ H. W. Bray, 

ca£teYfm!rr‘rXlf P''oj««tiH 

1865-1870 Bv the llev V the Bashforth Chronograph, 

o.?sfcif2i “Sin"?":. p. «■ “■*.. 

^Voolwich, Jamiarv 81 1871 tn <;ni l’ ^ f Bistitiition, 

to.d by Cpl. c. 6. Jifol.ltllt ™‘ •'*” " "“' 

lAiLsaSrZtei^sriT ‘.'i” “1 ■' 

CbSSStKS;""' 

E-I!” “l.f “ “■* % 1'““‘- H- "'. 1. 1E„,, 

™ B, Lie.t.Col„„l 

S % Captain W. L. Yonge. E.A. 


Tto Mti? I * ir ^ W. L. Yoricfe E A 


THK BOTAL AETILMBY IXSTITrilOY* 
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SJm4 Notes mi Professional Suljecis, 

Bfport of Progress, Committee on Explosive Substances. Jan* \ 1S71* 
Explosive Compoimd. Lithofracteiir**" , 

Ilvdraulic Lifting Jack. 

The ^^List of Sendee Ordnance and Ariimiiiiitioii IiaB been re- 
arran^CMl^ to admit an aclditionahtable of the R(TvicG fozes^ and another 
giving t]ic‘ velocities and energies of the projectiles of various gnus at 
diliereiit ranges. . 

Since the last meetings the Committee directed that letters sTionld he 
addressed to the Editor Osteri'clchische Slilitarischc Zeitsclirift^ to 
the President of the Technischen & Admini strati veil Militar-Coinit^ 
find to the President of the Wissenschaftliclieii Yereins^ all at Vienna^ 
inviting them to exchange publications with the Institution. Favour- 
able* replies liave been received to all three invitations^ together with 
tlie eiirrmit miinbers of the publications issued by eacli respect ivelja 
11if‘ Committee considers these exchanges a laatterfor congratulation* 
Xut only do tlio ^nh'oceedings enjoy a more extended circulation 
among appn^ciativo readers, l)nt nuich valuable and iiitc?resting infor- 
mation is placed at tlio disposal of the Institution in the publications 
rc’ceivcd in exchange for the Proceedings.^' 

A complete set of the ^^Proceedings'' Inis been presented to the 
Nellict'lands Royal Military University at Breda, whence in retimi 
have been received a topographical atlas on a laige scale of the Nether- 
lands^ together with copies of the books, drawings, &c., coirfaining the 
course of military instruction pursued at the University, 

Y^itli regard to the prize essay mentioned in last year's Repoii, six 
essavs have been received and submitted to the referees — viz., MaJ.-Gen* 
E. k. Boxer, F.Il.S., Maj.-Gen. H. Clerk, P.IL8., and Coloiicd' Wray, 
C.B., ]'LA. llie referees having been unable to come to a satisfactory 
coiicliisloB with regard to three of the essays, Lieiit.-fleneml F. M, 
I'lardley-Wilinot, P.E*S., was elected by the Committee to act as arbi'^ 
trator, and these three essays are still in his hands, a sufficient time 
not having elapsed to allow of his forming an opinion. The motto of 
the successful essay and the name of its aaithor must therefore appear 
ill the Annual Report of the Committee for next year.* 

4. — The Committee is of opinion that the thanks of the 

members of the Institution are due to Lieut. H. Geary, R. A., for the 
great care and trouble besto-wed by him on a catalogue of the Library 
wliich he lias drawn up, and ■which was much required. 

Tliis catalogue is now being printed, and will soon be in the hands 
of members. 

The following is a list of presentations to the Institution during the 

year : — 

Boohs t |t., presented. 

Prowdingsof the Institutionof Meehan- 1 ^ 

S AsnY: j ^ { M«chanical Engineers. : ; 



MmVTEB OF PROCEEDINGS OP 


Eifled Cast-iron Ordnance. By Bashley *) 

Britten 

Heavy Eifled Ordiianee, cast-iron and ) 
wrouglit. By Basldey Britten ...... j 

Professional Papers of the Corps ofEoval 1 

^Engineers, VoL XIX ) 

Works published by the Danish Artil- 
lery * 

An Account of the Experiments made ") 
by the Artillery, Parts I. to Ilf. ... j 
Designs of the Kcw Mahriel of Aidillery . 
Old Iron Ordnance from 14th to 16th \ 

centiiiy, Plates 1 to 16 j 

Old Danish Bronze Ordnance, Ifitli to) 
iSth centmy, Plates 1 to 27 ) 

Proceedings of the Eoval Geographical ) 
Society, Nos. 1, 2, 3, VoL XW, i 

No. l,VoLXVL , ) 

Brief Notes on Field Artliiery'. By an ) 

Officer, Eoyai Artillery J 

Meteoric Theory of SatnriFs Rings. By ) 
lient J. A. S. M, Davies, B.A. ... J 
Observations on the Influence that Arms') 
of Precision have on Modern Tactics. | 
By Field l^larshal Bni'on von Aloltke. }- 
Translated from the German by Lieut. I 

H. IL G.-Craufurd, E.A. ...! J 

Joinnal of the Eoyai United Service 1 
Institution, No. 01 (ToL XIV.), Nos. ( 

62, 6S, 64, ami 05 (Vol. XV.) ) 

IVatise on the Art of War. 

PleydcFs F ortilfcation 

Schomburgh on British Guiana ** 

Cotonial Statistics ’ ’ 

The Hudson Bay Territories 

Notes on Defence by Submarine Mines. ) 

By Miij<|r R. H. Stotherd, E.E j 

The Consiniction of Wrought-iron ) 

Bridges ) 

Instnietlon in Phoiograpliy. By Lieut. ) 

Abney, El j 

Short Notes on Field Bfitteries. * By > 
Capt. 0. 0, Browne, ILA. Parts 1 ( 

J 

. Plocwdifigs of Scientific Meetings of) 
the Zoological Society of London, for > 

. ' 1671 . 4 Parts j 

Ihc jltLnsivc Policy of Great Britain.) 

^ By C ol. W. F. 1). Jervois, C.B., E.E. J 
Notes on the Opcratioiis round Shang-) 
hai in 1^02-04. By Colonei C. G. > 

Gordon, C.B., E.E. ) 

Clini':se B ork^ tn Artilleij, taken at A 
ChanebmoG by Colonel C. G. Gordon, / 
E.Fl, and a CM«^ Official f 
Lnvciope, aL'lressi;J to CoL Gordon. / 


The Author 


Officers of Royal Danisli Artil 


The Council, Royal Geo 
graplucal Bocirtv.* 


Anonymous, 


The Council, Royal United 
Service Institution. 


School of Alilitary En 
ing, Chatliam. 


■iiieer- 


Tlie Author 


The Council, Zo< 
ciety of London. 

The Author. 


Colonel S. E. Gordon, C.B, 
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Eiissiaa Artiller? Joiirnal for lSiO; in ) ' ■' q 

8 Parts 

Husnaii Siiwil-Anii Journal^ Xos/' L, ) ' 
IL, and IIL, of 1871^ 

On tlie Preiiistoric Eernains in Brittany. ) ; ^ 

By Lient. S. P. Oliver, E.A. f' , 

The Doliiien Mounds and Amorpliolitlue:^ 
Moiniinerits of Brittanv. By Gapt. > ; ■ I 
S. P. Oliver, F.E.0.S.,‘E.A. ......... ) . , v'' 

The Maniifiifitiire of Russian Sheet-iron, | n 
By John Percy, M.D., F.R.S. ...... J , 

Bietionnaire Franco-Normaii ............ 

Tro Gopies of Map of Forth Kent from 1 ^ 

Onliiarice Survey Map ...... 5 

Sinitlisoriian Contributions to Knowlecke 

Vol XVII 1 ^ 

, Report, 186,9 I 

Congressional .Directory for tfie third ^ 
Session, of the forty-first Congress of > I 

the Fuited Slates of America ) 

Appendix to Bmij. Anderson’s Journey ) ^ 

, to Musado ) . 

Notes on tlie Antechamber of the Great ) i 
PyramicL By Caj)t.I-L A. Tracey, R. A. j 
On Recent Investigations and Applica-^ 
tioris of Explosive Agents. Bv > 1 

F, A. Abel, Esq. .1 ) 

Report on Scientific Inventions of a") ^ 

Cliemicfii Nature J 

Speech delivered in the House of Com- \ 
moiis, June 23, 1871, bv Major >• . 1 

G. Arbnilmot, M.P., E.A...‘ ) 

A Few PiemnrAS on the Artillery of tlie| j. 

Reserve Force j 

Tables of Remaining Telocity, Time of 
Plight, and Energy of Various Pro- ( ^ 

Jeciiles, calciikled from Experimeots T 
made with the Bashforth Chronograph ) 
Medals, Clasps, o'ud Crosses, Military! 
and Naval. By Surg.-!Iaj, Fleming, > 1 

late 4th Dragoon G iiards ............ } 

Minutes of Proceedings of the Institii- ! 
lion of Civil Engineers for 1S70-71, > 2 

ill 2 parts 3 

Index of the above Proceedings from) , 

Yds. XXL to XXX j ^ 

Memoir of Field Marshal Sir John Fox ) , 

Burgoyne, Bt., G.G.B. J 

Memoir of Lieut. -General Sir William) , 

Denison, K.C.B. | ^ 

Lead Pencil Copies of two Paiintings in! 
the possession of Sir John Oaspard > 2 

Le Marchant, G.O.M.G... * 3 

Topographical Map of Mentona 1 

Our Rjillway System, viewed in reference ) ‘ ■ ^ 
to Invasion. By R. Mallet, |' ^ 


• General N. de Novilzkv. 


■ I The. Author.. 

The Author. ■■ 

Mojor-Gencra! C. Scott. 
Lt.-CoL R. Biddiilph, R.A. 

1 The Council, Siuithsoniari In- 

j stitution. 

The President, IJiiited States. 

Pmv. E. IV. Blyden. 

The Author. 

.The Author. 


The Author. 

Anonymous, 

The Rev. F. Bashforth, B.D. 

The Author. 


The Council, Institution of 
Civil Engineers. 


Captain C. B. ■ 




{ Captr 

) 
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Plates of 
3[aii'riei . 

Wasliiiigtoii Maiciieticul 


tlic Xctlierlaiids ATtillery-) ■ 
ObservationSsl 


m : 


Netlierlands Goveniiiieiit. 


o 


--•a 

MO, 2 Tols...."! 

■ 

Madras 

do. 

do. 

0 Ykis..,. 

am* 

Bombay 

do. 

do. 

6- Yols.... 

... 

l»elglrm 

do. 

do. ■ 


... 

Bu-uftian 

do. 

do. 


••• 


Greemvicli ^laa^netical anti Meteorologi* 
cal ObstTvationSj 1841 to lS69j 

40 Tols 

-\faktT&t 3 wii, do., 1844 to 1S46, 2 Yols. 
Eeport of the British Asaodatioiij ISBS 

to IS 7(1, 83 Tois .. 

Daily Obaervatioiis of Magnetometers, \ 

44 Yols. I 

British A ssoeintioii, (httalogiie of Btars; . . ' 
Zeiiitli Ibstaiiccs Obsened with the 

]\liiral (Irde, 2 Yols 

Transits Observetl, 1834 

Magrieticiil Instructions for the Use of 

Portable liistruiiieiits 

liistrioiieiits for Determiiiiug the Mag- 

netical liieiiiiatioii and iuteusity 

The Adiiiintlty iMaimril of Scientific 

Ei:K|iiiry . 

Soiiiii Africji ami its Diamonds. 'By 

Professor J, Tennant ^ 

On the Employment of 'Field Artillery*^ 
in combination witli the other Arms. ! 
A Translation from the Gremian, by | 
Cojitaiii F. C. IL Clarke, Il.A. ......J 

Monthly lietirm of the Artillery under 
the coiniiiaiid of Colonel Webber- 
Smith in Portugal, Feb. 1827 ...... 

Opinions et Alaiimes de Frederic, le 

Orand 

Mcmoire sur ie Lieut, -General D’Aitii- 
lerie Baron Aiesaridre De Seiiarmont 
Essai sur la Taclk|U€ des Trois Armes, 

, Isolces €t, BrJiiiies 

Campagiie de FArmee clu Nord en 

"wn-ri. ' 

La Deuxiwne Arraee de la Loire, par 
GeiiiTid Ciumzy, et Atlas ....... 

Ciimpagiic ih 1870. lies Causes qui 
out Ameiie la Capiiuktion de Sedan 
Ija Campagne de 1 S 7 0, juscpp au Ist Sept. 
Jouriiiil cihm Officier de TAraiee du) 

Bhitt ...... ) 

Idles cl leiections sur les Alofcments 5 
de k Taciiqiie Moderae ............... J 

Coafcrenoei Milifcaires Beiges 
L*Artil,l«rie de Campsite Bdge 
Freiikisek Infifttcrie^ 


* j 


1 

1 

; 1 - 


Gen. SirE. Sabine, K.C.B., 1. A. 


The Author. 


The Author. 


t Lieut. H. W. L. liime, S.A. 
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Canada in 1S71 ; or. Our Empire in tlie') 

West. By Captain F. Duncan, B.A., ^ 

M.A., &c., &c. J 

Defence of W asliiiigtoii. By Maj .•‘Cen. ^ 

Bernard, Enited States Anny.. 

Lord Seaton’s Eegimeiit at Waterloo, 
and Supplement. By Ect. IT. Leeke, 

M,A. 3 Vols. 

' 'Maps. 

Europe, 

Military, of part of (4 slieets) 

Amtria, 

Austria and Turkey (S sheets) 

Battle of Koniggrtitz, plan of 

Demmrh, 

Jutland (10 sheets) 

Sleswig Fastiand (10 sheets) 

■ Eort over Als 

Frederica, Sketch of Fortress of 

Fyen on Funeii .. 

Italp, 

Yenetia, the Country Bound 

^ard'mla, 

Sardinia (8 sheets) 

Eimia, 

Fort Bomarsund.,,.... 

Flag^staff Battery 

Mamelon Bedoubt, outline plan of 

Bight and Left Attack, Sebastopol (outline) 

Bight Attack (Elate YIL), to end of Siege 

Left Attack (Plate YIIL), to end of Siege 

Belgium. 

Crlaud Duchy of Luxemburg 

Ada. 

Action of the Allied Annies, Sept. 18, 1860 ..... 

Action at Pa Le Chiao 

Opendions of the Allied Armies (Allgood) 

iVkin and Gulf of Pechiii 

Pekin, despatclics from the Capture of Taku 

Fort?, kc 

I’eiho Bher, Opendions on 

Weights and Measures, Chinese Table of. 

Pekin, Firm of : 

fl Description of 

it Sketches simwing preparations for breach- 

» ' Environs' 

« Couxitry Bound 

Canton — Plau of City and Subilib® i,. 

Kiakhta to Pekin (3 sheets) 

Buaiighai and Country Bound ($ sheets)............. 


The Author. 
The Author. 
The Author. 


C Secretary of State for India 




Qt 


3ffff8^ Aim (CUiimued).. 

S(m ClioWj Sketeli Map of Country Romid 
Che Kiaiig, Province of 

Operations of Allied Armies in Chma (Brabazon) ' 
Bcspatclies to accompany preceiling 
Japm* 

Kagosimaj Plriu of Bombardment of 

Y okobamaj Plan of ^ . 

Skaoaosaki, Operations against ..................... 

Jfrka. 

Morocco, Map of, in 3 sheets. ........ ...... ........... 

Abyssinia, Eoiite Map of ........................... 

Magdala, Drawing of .................................. 

» Sketch of Capture of 
AiHiesley Bay to Ylagdala (5 sheets) 

Amerka,^ 

British Columbia, Plan of Route from New West- 

III iiister to Fo iint ami > j 

Vancouver Island, in 8 sheets 

Nem Zealand* . 

Sketches in New Zealand, to accompany Q.-YL- 
. GeneraFs Report, 1 to 19 

Waikato, Neighbourhood of (2-1 sheets) 

Rangiriri, Skcttch of the Ground and Scene of the 

Akion at • ....................... 

Koheroa Ridges, Sketches of Country Bound,...,. 
Auckland and the Waikato River, Sketch of the 
Country between 

Inim* 

Country round Delhi, showing the Camps of Exer- 
... , else..,..*,.. 

* The Eastern British Frontier 




y Secretary of State for India. 


Booh imfckmed* 

Practical Astronomy. Loomis. 

The Ibis. Nos, 2, B, 4, and 5, Y*ol. II. 

Monograph of the Barhets. Parts VII., VIII., and IX. 

Todhiinter^s Algebra. 

Practical and Spherical Astronomy, Chauvenet. 

Monograph of the Pheasants. Parts III. and IV. 

Sharpens Birds of Europe. Parts IV., V., YT., VII., VIIL, and iX. 
Grammatica Ceitica. Paris I. and II, 

Ettglisli-Germafi, and Germaa-lnglish Dictionaiy. 

Regulations and Instructions for Encampments, 

Treatise on Ambulances. Longmore. ■ 

The SoldleFs Pocket-Book for Field Service. Wolsley. 

Manual of Field Fortification, Milltaiy Sketching, and Eecoanaissante* 
GottM*3 Birds of Gmt Britain. Nos. 19 md 29, 

Elcmeatft of Mecimnism. Goodeve. 

Orpnic Clemisiiy. Mikr. ’ ■ ' ■ ^ 

Algebtt ftii Trig oaometrj. Griffin* A : ■ /, i 


es 


MiH0TES OF PEOCEEBINGS OF 


El(!ments of G-eomctiy. 'VTatson. 

Bewick’s British Birds. Two Tola. 

Oar Iroii-clad Ships. E. E. Eeed. 

The System of Attack of the Prussian Infantry. 
A'esey’s Questions and Answers on Artillery Subjects. 
Schcilen’s Spectrum Analysis. 

The Austrian Campaign of 1866. 

Eevue Militaire Frantjaise, 1870. 


5. Ihimm . — A list of tbe presentations to the Miisenni is attached 
to this Eeport. 

During the past year the following additions have been made to the 
natural history collection — viz.^ a very interesting collection of birds^ 
from Jamaica; also a small collection of land shells^ from the same 
locality^ by Colonel Desborough^, R.A. ; a few specimens of birds from 
India, America, and Bermuda, by Lieut. Turner, R. A., Lieut. Baddeley, 
R.A., Lieut. A. G, Yeatman, R.A., and Lieut. Gaimes, R.A. ; a few 
British birds, by Captain J. S. Stirling, R.A,, amongst which is a 
very fine male specimen of capercailzie ; and a fine pair of horns of 
the sambiir, and also a small pair of moose horns, by Captain T. B, 
Strange, R.A. A few British birds have also been purchased, thus 
slightly reducing the long. list of specimens required to complete the 
Institution collection, of which a copy will be found in last yearns 
Report. 

Pres€utatio7is to 


Prussian Time Fuze, picked up on the) 

field of Gravelotte j 

Btifeish Birds 

A very fine specimen of Vertebrae of the*) 
Iguandon, from the Wealden forma- i- 
tion. Brook Point, Isle of Wight ...J 
An Old Horse Artillery Helmet wonC 
by the late Lt.-Gen. Webber-Smith, 
G.B., during the Peninsular War ; and 
a Sword worn by the late JMaj.-Gen. 
Sir A. Dickson, G.C.B,, when Brigade- 
Major of the Royal Artillery in Por- 

; ' tiigalm 1809 ^ 

Buffalo Horn for holding powder, taken*) 
^1' . from Riel, the usurping President of Y 

Bed River J 

Specimen of ihe Black Skimmer, from ) 

River Plate, South America ) 

Type Specimens of Birds 

Typo Specimens of Birds, from South) 

-.kmenca | 

A Photograph of the Cemetery, Simk,i 

showing the grave of the late Sir i 
George Barker, K.C.B., Oolonel j 
; Royal Artillery ■ ............ 

Telescope formerly belonging to licui- > 
General Sir IV . Congreve, E*A ♦ ) 






1 Captain H. Burgess, R.A. 

4 Captain J. S. Stirling, R.A, 

1 Lieut. C. Jones, R.A. 


2 Colonel E. F. Grant, R.A. 


1 Lieut. IL P. P. Leigh, R.A. 

1 Captain E. L. Bland, R.E. 

10 •) 

^ I Mr. H. Whitely, sen. 


1 Surg.-MaJ. j. M. S. Fogo, R.A. 


1 CoL S. E. GoMon, C.B., R.A. 
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Tails of Ljre Birds 

Specimen of SMacliiie 

Piece of Quartz, coiitaiiiliig gol<l 

Birds fiTjiii India 

Motli Specimen 

Birds froi n Jaiaaica ........... 

A Collection of SWls from Jamaica : 
Specimen of OmitlioiTiiclius , 

Birds from Bermuda 

Specimen of Copper Ore from Soutli' 

America 

Specimen of Kimkur, used in tlie con-" 
siructioii of the roads in India, and 
of the same aii1)stance as washed oat- 
in the Pugging Mill at Shoebiiryness__, 

Birds from America * 

Aramiifiition for tlie new Bavarian ride, 
April 1S71» in various stages of 
niaiiufacture 


^Captain W. A. Warmn, 1].A 

Lieut. P*. M. Turner, II. A. 
Lieut. J. S. Qiiajle, R.A. 

Colonel J. Desliorongli, ILA. 

■Major A. Strange, 14t!i 
■Lieut. H. F. Gaioies, K,A. 

Captain J. F. Owen, ICA* 


3 , Lieut. A. G. Yeatinari, R. A. 


nmeroii. 


Bink from Jamaica ^ premtied ■% Gdonel Beshomngks ILJ, 

Memla leucogeiiys, Sylvicola peiiaills. 

Minins polyglottus. « , # , , 

Tyraimus doininiceiisis. Farula ainericana, 

„ if Mniotilta varia. 

„ caixdifasciatiis. 

Vireosylva olivacea. 

Alreo Eoveboracciisis, 

■ . ® ■ a ■ 

Myiobius tristis. 

« pallidiis. 

Todus viridis. 

Setophaga riiticilla. 

$ ■■ » . 

Seuirus aiirocapilliis. 


CertMola fiavecoLii 
Cer^de alcyos. 


Taiiagrella nihcoUis, 


Quiscalus crassirostris, 
Pyrrhula violacea. 
Bpermopliiia olivacea. 

Chammpeiia passerina. 


Trictias maryiandica, 
Sylvieola cainadeasis, 


Also a small collection of land shells. 


Bmk from Seoilmid^ presented ip Capiain /, 8, li.d, 

Hydrobata eiiiclus. j Charadriiis pluvialls. 

Tetrao urogallus. ^ [ Galiinula ehioropiis. ^ 

MinUfrom Camda^ prem-nkdbp Lieut Ymimm, MaL 
Liniosa iiudsonica. j Samaleria moliissima. $ 

From Barhadm^* 

.A', Stepsiina toterpw^. 

; •'? .A , ' 'A,. A 

■ Imthf pmemiii % Beddekp^ M*4^-T f " ’ 
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Birds from Bernmida^ presented hy Blent. Gaimes, 'R,A. 
Siiiasialis. i ■' ' ' | ' GaKlinalis $ 


Birds from Indm, premited by Lieut. Turner, 

Scops lettia. | Pterocles fasciatus. 

By Captain Bland, B.E.,from South America. 
Eyncliops nigra. 

From Australia, presented by Captain Warren, R.A. 
Four tails of raanura superba, or lyre bird. 

British Birds Bnrchased. 


Otis braebyotus. 

Stux flammea. ^ 

Antluis ricliardii. ^ 

Turdus torquatus. ^ $ 
Nucifraga caryocatactes. $ 
Corvus Corax. $ 
Strobiiopbaga emicleator. $ $ 
Loxia leucoptera. $ 

Picus major. $ 

Bryocopus martius. 

Otis tetrax. $ ^ 

Glareoia pratincola. $ 

Ardea miuuta. ^ 

Ibis faiciiiellus. ^ 

Numenius pbseopus* 


Limosa lapponica. ^ 
Eecurvirostra avocetta. $ 
liimantopus candidiis. 
Tringa caiiutiis. ^ 
u maculata. $ 
G-allinago major. $ 
Phalaropus fulicarius ^ 
Fulica atra. $ 

Tadorna vulpanser. ^ 
Cbaulclasnius strepera. ^ 
Ciaiiguia glaucion. ^ 
Mergus Castor. ^ 

Uria grylle. ^ ^ 

Arctica alie. ^ 
Tbalassidroma leacbii 


3 


Lestris parasiticus. ^ $ 


Presented by Captain T. B. Strange, B.A. 

Homs of Eusa equina (sambur). [ Horns of Alces americanus (elk or moose.) 

Birds from South Africa, South America, Java, Australia, and New Gumea, 
presented by En Wkitely, Sen. 


Miemster rapicollis. 
Miivago megaloptems. ^ 
Scops leucotis. 
Dendrocbeiidon klecbo. 
Iirisor erytbrorbynchus. 
Mam>n|x capenais. 
Pteroglwus aacari. 


Pyrosterna flavirostris, 
Selenidera maculirostris. 
Eampbastos 
Chrysotis amazonica. 
Melanerpes cruentatus. 
Scythrops novae boliandiae. 
Ptilinopus swainsonii, 
Synoieua australis. 


By the late Major A. Strange, lUh^Begt., tJirongh Captain T. B. 
' M,A. 

Pbityps {Or|dlk)iyacliua rufus). 
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6. Clasm?, — Cla--ses for Drawing liavo been well attemled, as well 
as those for Freiieli nntl CTerman coimoetecl witli the Depart rue at ef 
Artillerj Studies. Fuiir officers haFC also received instruction in Italian 
tlaring the year. 

7. fl groaf portiuu fjf the building cd* the Ob'^errarery 
— vk.^ tliive iif the principul roo'iii^ — lias been for many years lent to 
(Toneral Sir Echva,rd Sabine^ late President of; the Royal Society. c%e.^ 
as an office for collating and discussing' the ■ records of magnetic obser- 
vations in various parts of the world. 

Tlie piircinise of the equatorial telescope decided upon last year 
rendered it necessary to ask for the re-oceapation of these rooms, wliich 
are now again at the disposal of the Institution. One' of them has 
been fiirii!>]ifH! with a view to its being a sitting and waiting room for 
ni{‘ifibers ii<ing tiie astronomical instruments. This room being filready 
furnished witli" a, book -case, it has been thought desirable to transfe^r to 
it from the library of the Institution all works bearing on the subject 
of astronomy. On giving up tliis portion of the Observatory, General 
Sir fh Sjibiiie has presented the fnstitiiti^-ni with a large number of 
valiutlile scientifu? liooks, wdjieh will ])C found onumexuted among the 
list oi' }),resciitatioiis l)eforo referred to. 

With regard to the telescope, the Sub-Cominittec selected to consider 
the best rneuiis of procuring it, after due deliberation and consideration 
of estimates, decided upon obtuining it from Mr. J. Grubb, of Dublin, 
with w^hoin a contxuct woas made, binding him to erect the telescope 
in the Observatory in such a mruiiicr as to satisfy the judgment of 
Mr, Warroii De la Rue, F.R.S., &e., who has kindly midertakeii to 
exaniiiic the instniiuent throughout, and favour the Institution with his 
C)piriioii thereon. This disinterested kindness on the part of Mr. De la 
Hue calls for the thanks of the ineiiibers of the Institution. 

8. Moiograjjk ^, — The photographic department having been re- 
ported ill an unsatisfactory condition last year, a Sub-Committee was 
appointed to coiihidcr the subji‘Ct. 

On tlu'ir recoii linen datioii, the services of Mr. Cobb, a professional 
photograplier, were seeiired, and after a preliminary trial of some fivo 
niontlis, an eiagageinent was entered into with him for a period of ono 
year, begiiiiiing from Ist January, 1872, after wiiicli one quarter^ 
notice m to bo given by either of the contracting parties. After the 
pfoliiiiinary trial, during which the Committee had every reason to be 
satisliod, botli with the ivork and attention of Mr. Cobb, the expenditure 
and receipts were examined, and as it appeared probable that the 
Institution would gain rather thaii lose by the terms made with 
him, the engageinc3iit above mentioned was entered upon. 

Members can now have photographs taken throughout the week from 
10 a.Hi. till d pan., except on Wednesdays and Saturdays, when the 
photographic room is reserved for the pr^tico and study of photography 
by members after 1 p.m. ^ ,, 

9. Chiuwir$. — Tlio laboratory .b^n .fti use during, year by 

claiso® under .the ' Director of ^ ^ ^ 
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10. Imtnonents , — The instruments are in working order. A large 
condensing lens and a pair of bisulphide of carbon prisms have been 
added to the apparatus in connection with the electric lamp purchased 
last year. 


11. Model Rooyn.—ThQ^ patterns of service ammunition and other 
stores have been changed and renewed from time to time^ as alterations 
have been authorised by the War Department^ so that members may 
have before them only the most recently approved patterns. 


12, Workshop . — The shop is in good working order^ and has been 
made use of by members, besides being constantly in use by the car- 
penter of the Institution. 


IfS. Lectures . — The following lectures have been delivered during 
the winter in the Theatre of the Institution, and were generally very 
well attended. The Committee has to express its thanks to Canon 
Kingsley, Mr. S. Emndram, Captain F. Duncan, E.A., and Dr. Hogg*, 
for their kindness in devoting so much time to the advantage of the 
Institution. 

Of the course of six lectures on Geology, by Mr. Etheridge, three 
had been delivered previous to the Annual Report for last year, and 
the remaining three subsequently. 


C anon Kingsley * « The study of N atural History.” 


Captain F, Duncan, R.A., M.A., D.C.L., 

te, te. 


{ ‘•'ITowa Gunner Governed New York- 
A Chapter in the History of the Eoyal 


S. Brandram, Esq., M.A 

Rev. J. B. Owen, M.A., 1 .S.A. 
Rev. H. Martyn Hart, M.A. .. 


Artillery.” 

Headings &om various authors. 


^“Superstitions: Social, Political, and Eeli-* 


gious. 


Rev. A. J. D*Orsej, B.D. 


Light and Spectrum Analysis” (in two 
\ lectures). 

<“The Augustan Age of English Litera^ 
i ture.” 


A&st*-Sn^. S'. B. Hogg, M.D., II.H.A. 


“ Sick Children.— An attempt in a popular 
form to explain certain causes of 
domestic sickness.” 


14. 4f^ermm Meetings . — ^Tliese meetings, confined to tlie discussion 
of of profesBionai interest, have been well attended, and the 

tbanks of the Committee are dae to the follomng officers for the papers 
3 *ead by them ; — 


CaptA C. B. Braekenbuiy, JK.A. 


“Autumn Manmufres. 

What they?” 


J.'Sktfeii, B.A. 

Both of these papers Lave been published in the Proceedings, 
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15. Tlie following officers have- '■■ceased to be iiiembcrs of tlia Cora- 
inittee, either owing to promotion ■or .-.to removal from the Grarris<}ii. 
The vacancies occasioned have been filled up by the Committee, subject 
to the approval of the general meeting : — 


Major-General W. J. Sravtlie, by 

Lkiit.-Colonel J. S. Tiilloh, C.B., ^ 
Major H. Le a Gean% ^ 

Captain C. B. Le Mesuriets « 

« ■ IL C. Farrell, » 


Colonel T. W. Mihrarcl, C.B. 
Lieut.-Coloiid C. F. Yuun^. 
Captain F. Diiiicaii. 

^ » H. C. Farrell 
Lieui.-Coloiioi T. J. Maclaclilan. 


In compliance with Eule V,, the following officers retire from the 
Committee, and are not eligible for re-election : — 


Litut.-Colonel O’B. B. Woolsej. 
n C. IL Owen. 


Major R. OWfidci. 
Captain M. (J, NewalL 


Captain J. Sladen. 


The following officers were elected to serve on the Committee, vm ; 


Lieut.-Colonel J. I)e HaTilknd. j 

Gaptaia J. 8, Stirling. j 

Captain h F. Betty. 


Captain E. Madtlaiid. 
■ « M. Tweedie. 


The following resolutions were proposed : — 

1. Pmposed % ike Chairman^ seconded by Colonel d. TAomj)m», ILA.y 
mtd earned mmnummly : — 

** That tlie Report of the Committee be adopted and printed* and that thanks 
are due to the Committee/’ 


2. Dm mtiee Iiamny hem give% in aecordmee wM Mule XX, M4 
foUoming adiUion and alkrailon to the Mdm were mbmUki by ike 
CbmwtiUee^—^ 


Addition io Mule IL {prinkd in iialm) 


« II 


Offic!e?8 of the Royal En|ineers, and of the Militia ArtiBei'f, and 
and Masters of the Royal Mlitaiy Academy, are elgible to oecome honomry 
members. They may obtoin tie publlaiioas df the lastlluHdh ‘ 

cm tie «TOal payment to of 1%^ •l/'f 
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Officers in the Army or Navy, or in the Eesene Forces, who are bieliglble to 
kcome honorary memlen, may oUam the 'jperiodkal fvMicatlons of the 
Lmtiiuimi on the annual payment in advance of 15.5.” 

AUeraimi in Mule V. {printed in Ualics ) : — 

H.E.H. the Pield Marshal Commancling-in-Chief to be Patron and 
President of the Institution. The Inspector-General of Artillery, the 
Commandant of the Gamson, the Director of Artillery and Stores, and 
the Deputy Adjutant-General, to be Yice-Presidents. The affairs of the 
Institution to be under the direction of a Committee, consisting of the 
Dejndy Adjutant- General, the Director of Artillery and Stores, the Director 
of Artillery Studies, and seventeen officers elected at the annual general 
meeting, of tchom 07 ie may he a General Officer on the unemployed list, and 
if so, then five others shall he Begirnental Field Officers ; hut if there he no 
such General Officer on the Committee, then six of the mernhers shall he 
Eeghnenial Field Officers. There shall also he one Medical Officer. The 
senior officer present to tahe the chair. The Medical Officer to retire every 
two years. Two General or Field Officers and three memhers to retire 
annually hj rotation, and- none of these to he eligiUe for re-election until the 
expiration of one year after leaving office f 

Tlic addition to Rule II. was carried unanimously, but tlie words 
the dhcretmi of the Committee^^ were, at tlie recommendation of tbe 
Chairman, inserted between the words may and obtam.^^ 

On the question of the proposed alteration to Rule V., the Chairman 
I'equested that his dissent might be recorded, and it was moved by 
Lieut. H.D. Dunlop, and seconded by Lieut. Riall, that Rule V, shall 
remain as at present/^ This was negatived, and the original proposal 
was then put and carried.* 

3. The following proposition was then put hj the Committee^ and carried 
vManifmushj 

That, taking into consideration the active part taken by them in the foundation 
of the Institution, and the anxiety for its welfare and best interests which 
they have at all times evinced, the following officers be invited to become 
perpetual Vice-Presidents of the Institution, viz. : — 

Major-General ¥, M. Eardley-Wiimot, P.R.S. 

^ W. J. Smythe, I.E.S. 

J. H. Lefroy, E.E.S.” 


^ At StthseqttettI mettiogs of the Committee of the iBstitution, held on Jnly 29 and Angast 8, 
1872, t e««i|M&adea 0 # wMeli Imd tAen hetw^n the Oommitteo and the Commandant of 
ihi* Gmnmn isiid the Bamily Adjnlaiil-Gten«al of the Soyai Art-iltery was read; and in aecoi*danoc 
“tv'irli the order cl’ His Itojal Highness the Field Marshal Commaiiding-in-Cliief, the portion of iho 
alluntii-n referrlicg to the removal from the Committee of II.B.il. tl'ic Held Maif&al Commanding- 
iii-t hieh the Iiiapector-Genemi of AitiSesTy, the Comiaandant of the Garrison, and the Assistant 
Adiuiant-frenerJu, was cancelled. !Ehe Brigade Major, and the Secret-arj, Department of the 
Dirttdor of Artihery and Stores, wesre al the time re-elceted to serro on the Committee. ' 
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THE ESTABLISHMENT 


AmSATION OF AN ARSENAL 


LIEUT. E. H. H. COLLEN, E.A. 


siir* coniGl, sAsjJiirBai, 


TEE l>’Sm'UTION PRIZE EeSSAY OF iWa. 


Ik the bright light which the spirit of our times throws upon all 
matters touching the profession of arms^ wo may expect to see those 
paths of military administmtion which are clear to the few and obscure 
to the many lit up and thrust into bold relief. 

Up to a date not Fery remote^ but little attention was paid in this 
country to a stinly of the principles of organisation^ and the methods 
of supply,, the 1')est adapted to the British army* J ust as at one time 
the highest idea of tactics was to go straight on and boat the eiiemy/^ 
so IE adniinistration the methods of supply were^ good or bad^ very 
much depondent upon the degree of ability possessed by the fighting 
leader. 

TWs epoch of our military history i>s now passing away ; the system 
of administration must gradually settle, and assume some permanent 
form adapted to our national characteristics and the varied require- 
ments of our service. The time has passed when we could assert that 
pluck and money would pull us through every kind of danger and 
©mergcncy. Modern warfare admits of no delay, allows no time to a 
nation prostrated by a heavy blow to recover its strength. Iveiy 
combination of danger must be provided against^ every phase of battle 
practised, eveiy difficulty of supply prepared for. The -day has gone 
when we could point proudly to a great commander to combat every 
foe by turn, to remedy eveiy evil of admiaistmtioa. The DakO' of 
Wellington was a hi hwmlf^ and when he loft u.-, he h-ft us 

without a system.'’' It- is, then, the task of the soldiers of the present- 
day, each in Ms own sphere, to tiy and work out the mnny questions 
which must be solved, and to assist in the building up of our system of 
military admitiistmtion upon a sure foundation* 


106 


MINUTES OF PEOCEKDINGS OF 


If, then, it may be conceded that the time is fast fipproaching when 
the soldier who aims at distinction must understand and appreciate 
every part of the great machine by which an army is worked, I may 
hope to attract to the subject of tins essay the attention of those who 
would pass it by as not concerning the active duties of their profession, 
and as a matter that might well be left to the few who have made this 
branch of the artillery service the business of their hves. It requires, 
however, but little consideration to show how deeply and intimately is 
connected the duty of supply with those military operations which form 
the chief study of soldiers. Few of us indeed may be called upon 
actually to organise an arsenal, but still every artillery officer should 
consider the principles which should govern the working*, while our 
brother officers of other branches of the service will not find it vain 
and unprofitable labour to look into a matter which may be of deep 
importance to a general and his staff, whether in the defence of this 
country or in foreign expeditions or wars. 

The national scheme of military organisation which has been so 
lately placed before the public, recognises completely that decentralisa- 
tion in respect to warlike stores, wHch must accompany an attempt to 
form a force of the higher tactical units, each complete in itself.* 

It has long been a subject of discussion as to whether we ought not 
to have a central arsenal, and by this means avoid the accumulation 
in one spot of our militai^y manufactories. Under the new condition of 
things, however, all oiir forces wiU be supplied from local depots, and 
it is not unreasonable to hope, that at no very distant time we may 
possess a central arsenal of construction sufficient to supply, with the 
assistance of the existent private manufactories, all the wants of an 
army in the field. Be this as it may, there can be no doubt that, under 
the new system of army organisation, the General and Staff Officers of 
those portions of the country which may eventually correspond to army 
corps, must make themselves so well acquainted with their respective 
districts and their resources, that in the event of national danger or 
emergency, they would be able to make aiTangements for the construction 
and manufacture of such warlike stores as would be demanded by an 
army in the field. However impossible it may be for them to attain 
that detailed knowledge of construction and supply which long expe- 
rience^ alone can give, it will still be incumbent upon the responsible 
administrating officers to understand aud apply the governing principles* 

, In, phB colonies, and in India, and in the variety of circumstances of 
mmtij tnd climate under which British officers may be called upon 
to serve, it is not difficult to see how useful a knowledge of organisation 
. be, whether connected with the supply of de guerre or 

mtmUiom de ioticAe—the two great kinds of food upon which the life of 

, fe mm vxmgmimU, iU trwp of m rewm eqmp^ for tiller of 

HI I# ariEs, ainraiilitioHfmio tl# 

, ttgul&r wad loirceE lioni oltafe&feg' lltld stores, 

' tie i&trict issmiif — ®^KCp*l aa 'Ctegrtia^ of tlo vaiioois 

, I«wi of Cmnkj , % a «€«r'of tlie 
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an army is noiirisliocl and supporter], Nor is it a small t!iat tlie 

combatant officers of the army of all classes should iiiiderstfoiil the 
process of aclmiriistration^ and he able' to appreciate the difficulties uf 
supply* The liarnionious working of all branches and departrnents 
of the army can only be attained by mutual knowledge and iiiutiial 
tlepemleiice ; , by a strong check, being put on the tendency to regard 
own braiieli as the only part of the great machinery to bo taken 
carc^ of. Unless this check be applied^ not by outside regulations^ but 
in our own ideas and habit of thought, then this inewitable result follows 
— the machine is thrown out of gear, because we are trjdng to work 
one part at the expense of the remainder, and we realise what is meant 
by disastrous administration, by the org*anisation of defeat.**^ 

In treating this large subject it may be as well to lay down the order 
generally in which it may be dealt with, and it will be conyenient to 
detail the order in this place, viz'. : — 

1, The dcffinition of an ars'enah ■ 

2. The circuinstaneeB under which an arsenal may be established* 
d. The considerations which goYcrn the position of aii arsenal. 

4. The general principles of the organisation of an arsenal, 
b. Tlio details of the organisation of an arsenal, dirided under three 
heads, viz.: — 

A, Storekeeping. 

ii. Construction. 

C, Administration. 


1. Tee Deftkitiox of m Ausfxat.. 

An arsenal is an establishment for the construction, repair, receipt, 
storage, and issue of warlike stores.. 

ArEcnals may be divided into two classes — 

First-class arsenals, 

Second-class « 

In first-class arsenals, every want of an army and the military service* 
in respect to munitions of war must be provided for. An army requires 
guns of many kinds, and all the innumend^le appliances connected with 
keeping these weapons in order, their service, and repairing them when 
damaged. It requires wood and iron carriages for the guns, hundwd* 
of stores connected with guns, their carriages, and their wrviee, as weE 
08 transport carriages of all kinds. It requires projectiles~shot, shell, 
incendiary and iiiisoellaneous, including rockets ; varieties of charges’ 
for firing the guns, or for burating the projectile ; the means of igniting 
ikem^emmm — ^as tubes, porifires, the means of igniting, him. 
bursting charges — ^as all the varieties ' of ftusas. An army must' bO', 
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supplied with all kinds of sxnall-arms^ including rifles^ carbines^ pistols^ 
swords^ bayonets^ lances ; all the implements used in connection with 
these arms^ and the necessary cartridges for the rifles^ carbines, and 
pistols. It must be supplied with entrenching tools, and, indeed, tools 
of every description ; all kinds of engineer requirements, including 
pontoons, military railw'ay construction materials, telegraph materials, 
&c. An army requires harness and saddlery, and all sorts of accoutre- 
ments, and in our service a vast quantity of camp equipment. Lastly, 
it requires such tools and materials as will enable its artificers to keep 
eveiything in repair. , . 

In this imperfect summary of the requirements of an army, I have 
necessarily excluded those necessities which rather come under the 
head of clothing and mmiitimB de houcJie. 

These requirements of an army, therefore, demand the following 
establishments in a first-class arsenal of construction and store, in 
addition to great storehouses : — 

:/ 'L.^/Gun'Eactories.' ■ 

2. Carriage Department. 

3. Laboratory. ' 

4. Small-arms Factory. 

5. Harness, Saddlery, and Tent Factories. 

6. Po-wder Factory. (This latter, however, being removed from the 
arsenal itself, but connected with it in the matter of administration.) 

Second-ClaBs ArsenaL 

In an arsenal of the second class, the great manufacturing establish- 
ments of the first-class arsenal are compressed into workshops for 
partir^i construction and for repair, the store department being of equal 
niagnitiide and importance with that of the first-class arsenal. Pro- 
vision must, how'over, be made for manufacture, to a limited degree, 
so that by the judicious position and arrangement of our arsenal, we 
Tiiay be prepared to utilise the manufacturing resources of the district 
in time of pressure or danger, 

Y\'ilh the construction of guns, and the various elaborate processes 
to wliicli tbe metal is subjected before being placed in the hands of the 
artilleryman, a second class arsenal is hardly concerned, although its 
workshops must bo adapted to perform certain minor operations con- 
nected with ordnance. 

While it would be necessary to provide for the chief kinds of ammu- 
nition used for field purposes, it would not be possible to have >such an 
c^tabhslirnont as Vvoaild suffice to manufacture the numerous varieties 
of aminunition required for siege and naval purposes. 

Again, while tne second-class arsenal in peace time would be unable 
to turn cut large batches of carriages, it should be able to make and 
repair gun-carrkges mi »rriages used in the field, and form 
the nucleus of a larger ,es&Mishment for this'' ;pur|)ose. ' La addition, 
the secona-class arsenal should possess wor'kshops for the repair of 
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2, Thk Circumstances raDER which an Arsenal may be EsTABLiSfiEii, 


The foregoiBg definition does not pledge ns to an acceptance of tho 
principle that one diYision of labour is of more iinportanco than another 
in constituting an arsenal ; nor should it do for the circuinstancos 
are varying under which an arsenal may be established, and no absolute 
rule can be laid down to govern every case. 

The following appear to be the general divisions of this branch of 
the subject- We may have to establish an arsenal in — 


( 1 ) 

( 2 ) 

(3) 

(4) 

0 ) 


England* 

India. 


The ' Colonies. ■ ■ 

A foreign country, during a war with that country, 

A foreign country inhabited by a savage nation, as in an expe- 


dition against that nation. 

In the first case, an arsenal might consist of establishments for manu- 
factuK,^, and for storage of rnnnitions of war. 

In the second case, it would probably consist of largo establishments 
for storage, with small factories or workshops for repair and rapkee- 
ment. 

In the third case, large establishments for storage, combined with 
tho adaptation of any existing factories to tho manufacture of such 
muaitions of war as could be made in the country. 

In the fourth ca>se, as our base of operations would usually be on the 
sea, wo should rarely be able to secure the advantages of the factories 
of the country situated at the centres of population, and the arsenal 
would geiioniliy become an extensive deput. 

In the fifth ease, also, the storage of munitions of war and the for- 
mation of a field arsonfil wmuld bo the primary considerations. 

In considering the nature of the arsenal we should desire to establish 
in England, 1 think it must be assumed that the grand factories at 
Woolwich, whose orgimisation and superintendence have received no 
small meed of approbation from the highest authorities of this and other 
countries, can form no absolute example to the military administrator. 
Ill the Eoyal Arsenal at Woolwich are comprised vast mnges of works 
which BO state could afford to reproduce and support in a second 
locality. The Eoyal Gun Factories, the Royal Laboratory, and the 
Royal Carriage Department are establishments wo may desire to 
transfer to some more secure part of the kingdom, but whose splendid 
scale we cannot hope to imitate. 

In the establishment, therefore, of an arsenal in England, my remarki 
will apply chiefly to a second-class arsenal, or great military dcp% 
in ■which a certain amount of military stores should always be preserved, 
ia order that the country may not bo deprived of its military resources 
in the event even of Woolwich fafling into the hands of an enemy, and , 
which my also be used temporarily, to a ceitaiu ' extent, as an arsezid 
of constaicticm on nn' oyants, m a place for the 
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reception or fitting of such maUriel as may be furnished by the neigh- 
bouring workshops/^^ 

In India, the natural bases of supply are found at the great ports and 
capitals — viz., Calcutta, Madras, Bombay. Around these are grouped 
the factories, or within convenient distances;! and the various arsenals 
necessary for the supply of the fractions of the army scattered over 
the vast empire, are placed at the secondary bases and strategic points. 
In this case, also, the duty of an officer charged with the establishment 
of an arsenal w-ould be confined to the creation of a large military 
depot, but provided with workshops for construction to a limited extent, 
and for repair. , ^ , 

In the colonies and in foreign countries — cases embraced under the 
third, fourth, and fifth heads (see ante p. 109)— we see that the establish- 
ments wmuld properly belong to a second-class arsenal. Circumstances, 
however, might occur in which we might have to establish factories, 
but the probability is so remote that we must subordinato this branch 
of the subject to that which appears more likely to occur in actual 
practice. At the same time, it will be right to touch upon the larger 
question, however difficult or even impossible it may be to enter into 
details, concerning which a consideration of the place and time can 
alone afford a real and practical decision. 

3. The Coxsideeations which Govebx the Position op an Aesenal. 

The position of an arsenal will invariably be governed by strategical 
jconsiderations. 

An arsenal should be situated at the base of operations, whether for 
offensive or defensive purposes. Jomini draws a distinction between 
the base of operations and the base of supply, but this distinction 
cannot apply to the furnishing and replacement of munitions of war. 
In defensive operations it must be situated near that point which is the 
best adapted in all respects to form a last stand-point against attack, 
and from which a successful counter-stroke may bo launched at the 
assailant. 

It must be secure from attack, placed at that point from which the 
transpoit of stores can be effected with the greatest facility, whether 
by rail, water, or road — a combination of all three means of transit 
being the most to be desired — to the various parts of the area to bo 

^applied. 

It should never be too near the frontier, or outer lino of defence. J 

An arsenal should be placed so that it can with facility draw in the 
resources of the country in minerals, timber, and the great mass of pw 
material required for the construction of munitions of war. 

Safety and facility for supply and transport are the chief considera- 
tions which must decide the position of an arsenal ; and whether for 


* Beytl OomimaslattOT oa National May, 1860. 

f ' Factory in Bengal Iiotref @r, a| Futteligtej far up tli© country. 

War of 1870-71. 
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ofiensive or defensive war^ it must be protected by siicli fortifications 
as sliall ensure its defence by a small force against superior numbers^ 
and oblige the latter to undertake its siege or investment witli every 
probability of final failure. 

Provided these conditions are fulfilled^ at or near tie centre of a 
manufacturing population would be found the most suitable position 
for the establishment of an arsenal ; for in a position of this kind we 
might expect to find men, machinery, and materiely which could, in a 
great emergency, be diverted from their ordinary business and applied 
to the production of warlike stores, supplementing and expanding the 
smaller organisation of peace time. 

In foreign states we look for large arsenals at the great pivots and 
bases of offensive and defensive operations, guarded by forteesses* 
which have grown up with the necessity for the supply and renewment 
of manoeuvring armies. 

In our insular position, however, the necessities of our navy, the 
defence of our harbours and dockyards, have naturally obtained the 
first rank in importance, while our arsenal and factories have grown 
into great establishments under the combined action of the require- 
ments of the navy, of our possessions abroad, and the convenience of 
water transport. 

But this convenience is coupled with danger. The concentration 
of the whole of our constructive establishments upon our outer line of 
defence is a great evil, and the causes of which we may look for, beyond 
those I have mentioned before, in the necessity for economy as well 
as in a disbelief of the possibility of invasion. 

In the admirable plan of organisation lately presented to the country 
- — perhaps the greatest step towards the insurance of our independence 
which has ever been made — ^we have advanced a considei'able way, by 
the policy of decentralisation of stores. 

It is perhaps too much to expect that, following close upon the 
costly measure of reform about to be commenced, we should suddenly 
begin to establish one or more arsenals in the central part of the 
kingdom. It will, however, ultimately be necessai*y, and let us hope at 
no very distant period, to complete the comprehensive scheme brought 
in by the present War Minister, by the establishment of one or more 
arsenals for the manufacture of the simpler kinds of ammunition, &c., 
and for the storage of other munitions of war, which shall secure our 
defensive army the proper supply of these under all circumstances of 
dijficulty. 

I am unwilling to leave this important part of the subject without 
quoting the words of Sidney Herbert, who, in a letter to Major-Greneral 


^ “But these sliould he something more than fortresses — they should contain sufficient material 
for a great army in artillery, firearms, provisions of all kinds, w'orkshops, arsenals, hospitals; in 
fact, collecting all the raw material which naturally flows from the surrounding district into a 
great city, they should be capable of converting it, by means of a large population of artisans and 
of extensive manufactories, into the material of war— of turning brass into cannon, iron into pro- 
jectiles and rifles, wood into trains of ymgonjs, whefat into biscuit, canvas into tents, — Hamlcy’s 

,,,0pirftliQiift,of ■ - - ■ ■ ; ...... 
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Sir B[an 7 Jones^ K.C.B., Royal Engineers^ Chairman of the Royal 
Oommission on National Defences;^ dated 25th NoTemherj 1859^, says : — 

have the honour to acquaint you that her Majesty^s Government 
have decided it is desirable that the store of guns and warlike materiel 
should no longer be concentrated in one place.'’^ 

Following upon this came the recommendation of the Royal Com- 
mission^ in a letter dated May I860; and their remarks are so im- 
portant; so closely allied to one of the chief subjects of this es>say; and 
so completely summarise the conditions which should guide the choice 
of a site for a central arsenal; that I cannot forbear quoting them at 
length: — 

It appears to uS; therefore; that the second arsenal should; as far 
as possible; be complementary to Woolwich; and should possess those 
properties in which the latter is deficient. 

^^To accomplish thiS; the first requirement seems to be that the 
new arsenal should be situated nearly in the centre of the country; and 
as far as possible out of the reach of an enemy making a descent on 
our shores from any quarter. 

Secondly; it should he situated on the line of retreat that the 
national army would probably adopt in the event of its being unable 
to resist the progress of an invader; in order that it might serve as a 
rallying point; where the resources of the country; both in men and 
materiel, might be collected and organised. 

Thirdly; it is indispensable that it should possess ready means of 
communication; both by canal and railroad; with the Thames and Severn; 
the Mersey and Humber, and with the principal seaports of the 
kingdom. 

“Fourthly, it should be situated as nearly as possible to some of the 
great mineral districts possessing a supply of coal and iron, and in the 
immediate proximity of a population accustomed to metal working, who 
might; in an emergency, be employed either in the arsenal, or to supply 
it with the requisite stores. 

“Fifthly, the land on which it is situated should be attainable at a 
moderate cost, and be of such a nature that a large area may be 
obtained free from buildings and other obstimctions. 

“Sixthly, the particular spot chosen should be capable of being 
defended either % temporary or permanent works, and that at as 
moderate a cost as possible.^^* 

Defences ^ the Arsenal, 

The manner in which we must endeavour to provide for the security 
of our arsenal; cannot be treated of with any detail in this essay. 

Under ordinary circumstances, we should probably employ a chain of 
detached forts of a permanent nature, to be supplemented in time of 


^ Tiie CoEa33Disslon recoijameiided Cannodk Chase, ia the middle of Staffordshire, and further 
suggested the estaHishmeat of a western arsenal at Eunwm, near Birkcnheacli 
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need by additional eartliworks^ so as to form the cordon of an entrenched 
camp which the enemy could not pass by day^ and we should construct 
an inner line to prevent the enemy penetrating by night. The two 
niaiii conditions to be fulfilled would be— 

(1) The safety of the arsenal against a siege or a ooup-de-maAn^ and 
with the minimum of garrison. 

(2) Space for an army under cover of the works^ and freedom for all 

■arms.;,,,,;.' 

The circmnstances of each case must^ however^ vary so much^ that it 
would be useless to attempt to decide on the necessary points for con-* 
sideration — ^viz.^ the strength ; the distance of the detached forts from 
the vital point to be defended i the distance of the enceinte from the vital 
pointy and from the detached forts; the trace of the enceinte, profile; 
trace, profile and details of the forts; and these matters must be left to 
the requirements of each case and the skill of the engineer. 


4. The Geneeae Peihciples of the Qbgahisation of an Aesenal. 

The first great principle is simplicity of arrangement. 

Coequal with this, is the opposition to that over-centralisation which 
burdens one functionary with details which by excessive labour he 
cannot properly supervise in time of peace, and which must be totally 
neglected in time of war. 

Upon these two principles hang all the rest. Economy of labour, mate- 
rial, and supervision ; despatch of business ; care of stock ; excellence 
of manufacture ; depend upon the above considerations — ^if by economy 
we mean the saving of unnecessary expenditure, and not the mere 
arbitrary retrenchment of expenses which must be incurred sooner or 
later ; if by despatch of business we mean that intelligent routine which 
must ever be the guide for the efficient performance of numerous duties, 
but which in time of pressure is able to appreciate the most urgent 
wants of the service ; if by care of stock we mean the care of it by a 
proper and economical subdivision of labour ; and lastly, if by excel- 
lence of construction we mean the happy union of efficiency and economy 
-^two terms often separated widely, sometimes utterly divorced, and 
both susceptible of wide differences of opinion as to their true meaning. 

Nothing can be more appropriate to this section of the subject than 
to present a summary of the fundamental principles of administration 
enumerated in that remarkable work, Responsibility in War,^^ by the 
Archduke Albrecht of Austria : — 

1st. To separate and define with precision the circle of action of 
each one in his own sphere. 

2nd. To prevent a superior from encroaching on the circle of action 
of a subordinate. 

3rd, To have as few agents as possible, but those tried men, well 
paid, and trusted thoroughly. 

4th. To prevent the work of superior and central authority de-* 
generating into a purely mechanical 

15 
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To punisli severely any subordinate guilty of arbitrary conduct, 
lo return^ without reply^ and each time with a reprimand, 
eiess question which it is the delight of timid and idle officials 


^Ti whose establishment and organisation I shall 

endeavour to descnbe, I shall assume that the arsenal is under the 
pneral authority of the Surveyor-General of the Ordnance; that it is 
xmder the direct governinent of a practical artiUery officer of adminis- 
trative ability acquainted with stores and their manufacture; and that 
the suhordmates are chosen from those branches of the service which 

^ capable men, having a knowledge of the class of stores with 
Winch they are called npon to deal. 

assertion that themanu- 
in require special training ; and that 

ve a practical knowledge of 
it is possible that a depart- 


rne use oi the same. Without this, while 
ment may supply stores with regularity in ti 
tail in time of war or emergency, because ii 
should take precedence in manufacture or ^ 
supplied in lieu of those of another kind wl 
required is exhausted. 

But it may be asserted that it is im 
practically acquainted with, and competent 
stores. _ This is perfectly true; but an artil 
profession and the requirements of the otht 
who has passed through the manufacturim 
found to best fnifil all the necessities of the ( 
by men capable of dealing with the work 
fashion,* 


6. The Details op the Organisation op an Arsenal, divided under 

THESE HEADS, VIZ J — 

A, Storekeeping. 

£• Construction. 

C. Administration. 

Under the head A are embraced the various stores and mao'assines for 
^uipment nnd mfriel of all kinds necessary for the suppr^rariv 
io departments charged with the issue and receipt of stores, &c. ^ 
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Under the head the various factories or workshops^ laboratoryj 
&c. ' ■ 

Under the head Q we may class the office portion of the estahlish- 
mentj through whose labours simple aecounts and returns of stores, 
&c., are transmitted to the chief administrative and financial authorities, 
and the higher of the arsenal. It will now be necessary to 

separate and define the subdivisions of work, enumerating these, the 
duties and responsibilities of the subordinate employes^ and showing the 
manner in which stores should be received and issued. 

A, Storeheepmg. 

For convenience, it may be as well to name the different ranks of 
officials considered necessary to conduct the business of an arsenal. 

The ^^Head of the ArsenaU^ may be styled 8tq)erhikndent. 

He should be assisted by specially qualified artillery officers as 
Amstant-Supemitendeuts, 

The third rank should consist of men chosen from the non-commis- 
sioned grades of the artillery, or other branches of the service, or in the 
case of the factories from civil life, as Bepij.-Aut.-Siiperhitendmk. 

The fourth rank may be chosen as the third rank, and would perform 
the duties of Sloreholders, &c., with the rank of first-class staff serjeants. 

The departments and stores may be as follow : — 

1. Department of Issue. 

2. // Eeceipt. 

(To these two departments would he attached the Packing Store.) 

3. Pattern Boom. 

4. Armoury Department. 

5. Ordnance or Park, including carriages. 

6. [a) Harness, Saddlery, Horse Appointments ; {b) Accoutrements. 

7. Camp Equipment. 

8. Tools and Instruments — those not kept in set or in regu- 

lated equipments. 

, 9. Engineer Store, for distinct use of E.E. 

10. Magazines. 

11. Baw Material Store. 

12. Timber Yard. 

13. Breaking-up Store. 

14. Unserviceable Store. 

1. Department of Issue . — This department should be situated close to 
the entrance of the establishment, with capacious rooms, and large 
fenced enclosures and sheds attached. 


iionp and recommended that the Control Department should consist of two main sections in the W&r 
OMce and in the field: — One for providing and issuing articles required for the dailj consumption 
of an army — such as food, forage, fuel, and light, and for the administration of transport ; and the 
other for receiving and issuing all other stores. . d’he latter division should be placed under an oiEcer 
who has a professional acquaintance with munit^as of war. * . . The education and training 
which an artillery officer receives is precisely that required for an officer of this division of the 
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The enclosure must he well drained ; and both indoors and outside 
the proper means for accurate weighment must exists together with 
apph^ces such as cranes, &c., for hoisting heavy goods. 

This department may conveniently be situated on the left of the 
general plan of buddings, looking to the front, and the Department of 
Keceipt on the right, which arrangement will greatly facilitate the 
modes of egress and ingress. 

In the organisation of our arsenal, we are not concerned with the 
method of Imsiness by which authority is primarily given for the supply 
ot stores. _ The requisition maybe made to meet a demand for reo-ii- 
lated equipment, or to meet an extraordinary demand; and upon the 
requisition we are required to supply, by issue from store or manufac- 
ture, as quickly and efficiently as possible, the articles therein demanded. 
Instances, however, must occm*, when a requisition must be met without 
the previous approval of superior authority. The responsibility for 
supply rests, in this case, with the Superintendent of the Arsenal ; and 
^ it is to this authority alone, or to the Asst.-Supeiintendent, to whom the 
confided, the D.-A.-S. of the Issue Department has to 

The method of business would be somewhat as follows 

Requisitions and demands in the prescribed form, after registry and 
numbermg, &c., would pass from the hands of the Superintond^t or 
Asst.-Superintendent to the D.-A.-S. of the Issue Department, who 
Sf necessary, would enter the requisition in his Re^ulsHion 

The reqmsition should have attached to it a printed form with the 
names of the various departments of the arsenal and stores, with two 
columns for date and hour of receipt by the Storeholder. The requisi- 
tion would then be passed to the latter functionary, who would mther 
ncpjj cr eliminate from^ the demand, the stores which come under his 
section, entering them in a book. The requisition would then be passed 
to the next Storeholder concerned, and so on. The Storeholders 
interested would have been named or marked off in the first instance on 
the printed form by the Asst.-Superintendent. 

When a_Storeholder has not stores to meet the demand, he would at 
oime send m to the As.st.-Superintondent in charge of these departments- 
a Deficiency Report, showing what stores he is unable to supply ; these 
reports would be entered m a guard book for portability, and the 
bupemtendent or ^st.-Superintendent would order the' subply whore 
manufacture. And here it may be noticed that the 
bupenntendent of an arsenffi should always be in a position to execute 
< n Older antlmty for v>Jiieh has been given by regulation or by superior 

The Superintendent, then, is the persm 4o must decide the 
best n^ner, whether by manufacture or local contract, in which the 
de^d can be ratified. On the requisition which comes from superior 

^l^ether unconditional supply is meaffi 

fdr issue would then.b® bro^ht w 'soon as possible toihe 
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Department of Isf^ue, Tlie Storeliolders would be responsible that the 
stores were fit for issue. Some of these would be counted, where 
necessary, examined, and before packing the whole inspected by the 
Asst.-Superiiitendent in charge of this department. This officer would 
be responsil'jle generally for quantity, quality, and pattern. At the 
same time, it is necessary to observe that this rule, like all others, must 
admit of modifications. He would be, as it were, the court of appeal of 
the snbordiiiate officials, who should, however, be held strictly respon- 
sible provided they made no reference to him. Upon the nature or 
iisefiilness of this reference he would be the deciding authority. 

The grand rule is io procure efficient suhordinateSy and to trust them* It 
is useless to devise a machinery of checks, throiigli which it requires 
only a little cunning to break, and wbich in time of pressure necessarily 
falls to pieces. 

The tacVmg Store should be close at hand, so that the boxes and 
cases required, with other materials, might be available for ready packing 
in the Department of Issue. The non-commissioned officer in charge 
would bo under the orders of the D.-A.-S. of Issue. All materials and 
tools would be drawn in the usual way from the stores, and written off 
" for use the tools, however, being accounted for in a general secon- 
dary Store Ledger of the arsenal, containing those tools for use,'*^ and 
thus separating these from the available or reserve stores. 

The rules regarding packing must he founded on the nature of stores, 
climate, means of transit, and common sense. 

The packages for despatch — classes of articles being kept separate 
where possible — should be marked according to those regulations which 
govern the marking of stores for an army in the field, the weight of the 
package marked, and where possible a rough list of contents. Such a 
system entails but little labour at the outset, and may save an immense 
deal to those charged with the receipt of stores. 

In urgent cases, the Asst. -Superintendent should take upon himself to 
personally direct a necessary issue of stores ; the requisition being first 
entered by the Storeholder supplying, and then handed over to the 
D.-A.-S, of the Issue Department. 

The invoices should be made out by the D.-A.-S. of Issue, one copy 
beiijg enclosed with the stores, the other sent to the office for trans- 
mission to the corps or department to which the stores are despatched. 

As unserviceable stores may sometimes be ordered to be sold or 
broken up, the Requisition T3ook of the Issue Department should possess 
columns showing the nature of store.s, whether serviceable or unser- 
viceable,^^ and whether they have been issued for army use, or merely on 
or for breaking up. 

The duties of the D.-A.-S. of this department are numerous, 
responsible, and require a man of experience, intelligence, and method, 
and well acquainted with military stoi^es. 

The transit of stores to the means of conveyance — whether rail, water, 
or x'oad — would be conducted by an assistant, subordinate to the D.-A.-S. 
in charge of the Issue Department. 

There are many minor details of routine — such as the requisition being 
.numbered.. by, authority,,^ 4liA Jkr*," ‘ i 

but these cannot , be treated of here. : » ' ' ‘ 


the arsenal, &c., &c., 

,7 
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2. pepartmeid of Receipt . — The storerooms of this department must 
be adjacent to those for issue, but so separated as to prevent liability to 
tlie mixture of stores coming in and going out. 

Stores received may be classed as follows 


{d) Unserviceable or obsolete stores^ returned from regiments^ 
batteries^ or departments. ^ 

{b) "serviceable/' returned owing to departure of regiment, &o., or 
change. 

{c) Stores from factories of arsenal, or other Government factories. 
{d) Stores from contractors, to replace or complete stock. 


{a) The regulations on this head are generally understood, and need 
not here be repeated. Personal communication between the of&cer 
sending in the stores and the Asst.-Superintendent will often adjust 
matters of difference. The tendency to call for special Boards of 
Survey should be checked, as the officer returning the stores and the 
officials of the arsenal should be mutually responsible for the correct 
performance of duty. It is needless to point out, what is a matter of 
regulation — that no stores can be condemned for mere change in pattern 
No state in the world could bear the expense of continual replacement* 
and it should be the duty of all officers to use stores committed to their 
charge as their own property, and not regard the supplying department 
as a mere agent for drawing upon an inexhaustible source of wealth 
while on the other hand, those departmental officers charged with 
supply should know the requirements of the service, and the uses of 
the articles they issue, so as to be able to supervise them efficiently and 
have a fair judgment on those returned for receipt. 

(5) Care is of course necessary that the stores of this class answer in 
quality and quantity to their invoices. 

(c) Same remark is applicable. 

(d) Stores of tHs class require especial attention. 


In receipt of combustible stores great care is necessary, and they 
must be e:rammed in some safe place, under the special supervision of 

In • ■ if of fte magazines, who would, when necessaiy, 

call m the assistance of the Laboratory. ^ 

In this department, the p.-A.-S. in charge, or his assistant, will per- 
soMlly supermtend the unloading and opening of all padiages. ^ 

- ihe stores ^ then be counted, &c., and their condition, after their 
entry in the Iteoeipt Book, carefully inspected and shown ; the invoice 
being marked correct or otherwise, so that the inst.-Superintendent 
in charge may know what course to adopt. The stores ^l then be 
received over by the vanons Storeholders, and the invoice will be 
forwarded to the Asst.-Supermtendent for registry in the office, and com- 




^ A reajij important point is correctness of nomenclature;” only those charged with sunnlv of 

Wramte the diffioultiee of supply when this is wanting. M 
dimwmea with ® . miuimawon, ana 


-it . jjuu iniormation, and 

demanded isanewsupply. This 

! ' ; _ _ 1 . ^ , 
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The condition of the stores would ordinarily be ascertained on receipt 
by the Asst.-Superintendent, assisted by the D.-A .-S. of Eeceipt Depart- 
nientj ^ and he would decide in the case of unserviceable ’’ or 


" repairable stores the course that should be followed; "but 'in”aU cases 
the stores must be shown on the Store Eedger as ^^received.^"^ 

3. _ Pa^rn S^uld be in close prosiniity to the Issue and 

Receipt Departments. The patterns should be arranged according to 
the departments of the arsenal, so that each Storeholder should kLw 
where to look at once for any pattern. An accurate catalogue should 
be kept, and all drawings carefully arranged. 

Attached to the Pattern Room should be a small library, containing 
works treating of technical military matters. The officer in charge 
must make himself acquainted with all new stores. 

4. Armom pepartment.—ThiB department, containing all small-arms 

md materials for their repair, would be an extensive but simple charge 
labelle™^ should only be kept in one rack and properly 

• arsenal and where a small-arms factoiw is not 

mcluded, It will be well to have the smaU-arms workshops near the 
^oury, so that the functionary in charge, who should have been well 
trained in the small-arms factory, could efficiently supervise the work- 

under the general superintendence of 
the officer in charge of the other arsenal workshops. 

6 . Ordnance or Park Pepartnent.—Vnd.ev this head we may group i— 

!a carriages, projectiles, and stores* for garrison service. 

[0} Or^smce, carriages, projectiles, and stores* for field service • 
including materials for repairs supplied to batteries. ' 

Urdnance, carnages, projectiles, and stores* for siege service. 

department we may note the necessity for intelligent classifi- 
^tion, for accurate tables of eqmpment and proportions, and that the 
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8. Tools and Lisimmmts. — This department might ho in charge of a 
man whose turn of mind was mechanical. It would contain ail tools 
not kept with special equipments. It would sometimes he found advan- 
tageous to add this charge to, 

9. Mnffmeer Store, including engineer equipments, such as pontoons 
cfcc., not common to the other branches of the service. The Storeholder 
should he selected from the E.E. 

10. The magazines, although forming an integral part 
0 e administration of an arsenal, would be placed in positions of safetv, 
consistent with facility of supply. The chief points to be attended to 

(1) Precautions for safety. 

(2) Freedom from damp. 

(3) Ventilation. 

The regulations for the safety of magazines do not need reiietition 

*■* 

The separation of combustible stores is an important point— f.e., the 
taon of powder which should be kept by it4lf, from%ther stores; 

magazmes very clear arrangement is necessary, and 
diir contamed shoidd always be placed on the exterior 

quantities being inserted in a column which may be renewed 

*»■“>- 

re^rS^ ^ construction of magazine is 

stot and empty shell— have been allotted to No. 5, 
thLe Department, because it is deemed better to keep 

Susffimrt ff^""" the Issue Department, and divided from thl 
TOmbustible part of ammunition, which must be stored in a place of 

_ 11. Maw Material Store. — For materials such as from Conner brass 
zinc, rope, oil^s, pamts, paper, cloths, canvas, &c., &c.— i.Z^all those 
maLcrials that are kept in stock to work up for use. ^ 

Under this head are embraced the duties of 
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Having tlins fixed tlie general division of fclie stores^ it mil be neces- 
sary to make a few remarks on storeliousos^ and tlie duties of tkose 
entrusted with tlieir management. ■ ' 

The buikliiigs required for storehouses should be spacious^ dry^ airy^ 
easily accessible^ and connected with the Issue and Receipt Departments 
by tramways, for conveyance of the more bulky goods. The whole of 
the buildings must be enclosed, and an adequate military guard must 
be furnished for their protection and care. Strict precautions must be 
taken against fire, and the establishment frequently exercised with a 
view to the x'eady supply of water. 

Storeholders are placed in positions of trust involving : — 

(1) Care over every article entrusted to them. 

(2) Habits of order, arrangement, and punctuality. 

(3) Scrupulous care in seeing that issues and receipts truly corres- 

pond to invoices and vouchers in quantity and quality. 

(4) Quickness in registry of transactions in their books. 

(5) Constant supervision to prevent deterioration, to render repair- 

able^^ stores efficient, and to bring forward for condemnation 
those considered unserviceable/^ 

(6) Constant stock-taking. 

Neatness of arrangement, cleanliness of the store, keeping together 
classes of articles, a proper system of labelling according to the pre- 
scribed nomenclature, caroms to dryness and freedom from insects^ &c,, 
are all points for particular attention. 

The multiplication of books and returns is a great evil, and they 
should be in printed form, condensed, and as simple as possible. Each 
Storeholder should have a Division Store Ledger, showing stores classed 
as serviceable,^^ repairable,^^ and unserviceable ; a Day Book, 
showing issues, receipts, and temporary loans to other branches of the 
arsenal; a Requisition Book, showing copies of demands, or extracts 
therefrom ; a book containing copies of orders relating to the pax’ticular 
chaige. 

In all cases repairs of stoi’cs should be executed on the authoxity of 
the Storeholder, in the factories or workshops, as the labour will be more 
satisfactorily applied, and the method of account simplified, 

JB. Comtmciloiu 

In a first-class arsenal, the dcpai‘tments fox' manufacture will consist 
of:— 

L Gun Factories, . 

2. GaiTiage Department* 

3. Laboi'atory. . v.-k'"'-' 

4* Small- Arms Factory* 

5* Harness, &c., Factory* ‘ , ■ 

The powder factory cannot bo held to belong to the ax’scnal, though 

it should be situated in the mm of defence* .. ''f’ .. ' 
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1 . Qnn Fadorics. — Any attempt to mention the machinery required^ to 
give an account of tlie process of inannfactm'e for this or that system^ 
\yould extend this essay to a lai’ge volume. Only an officer practically 
acquainted with gun manufacture should be placed at the head of this 
establishment^ or could hope to organise it properly. In this, as in every 
other Ijranclp the great point to be attended to is the employment of 
good men end good machinery^ arranging the buildings so that the 
work in the rough maybe gradually elaborated^ and passed on in natural 
order from stage to stage through all its processes. 

Opinions concerning the relative merits of one system of gun con- 
struction or another can form no part of the present essayq nor would it 
be practicable to introduce details of manufacture. 

The proof of ordnance and of powder seems to be a natural duty of 
this department;, and the Superintendent;, therefore,, and his subordinates,, 
should be qualified to use the various scientific electro-magnetic appara- 
tus used tlieroiii. Projectiles for guns would be made in this depart- 
ment^ which would also ho required to furnish to the trade drawings 
and specifications^ in order that Government factories might be supple- 
mented by private enterprise in time of emergency. 

2. Carnage DejjarlitienL — Under this head it would be necessary to 
provide for the construction of travelling carriages for field and siege 
artillery^ engiiiecrand army service carriages, gmi-ctoiages for garrison 
service, travelling' platforms, the numerous artillery machines, mortar 
beds, naval carriages, miscellaneous stores connected wfith artillery 
service, woodwork of saddles, and pack-saddle equipment. 

3. Lahoraionj . — This department must be preiiarecl to }nanufacture 
every kind of ammunition (except projectiles for ordnance) — such as 
cartridges, fuzes, lulnicators, wads, tubes, primers, portfires, mining 
wza/cric/, rockets, &c., 

4. Small-Arms Fadorg, — In addition to working the extensive plant 
x'equired, this department would be charged with survey of all arms 
receivcxl from the ti'ade, and wuth the repair of all small-arms. 

5. Harness Fadorg^ S^;c , — Tliis should include workshops for the 
making of ueeoutreiuonts and tents. The knowledge required for the 
preparation of leather, &c., is peculiar, and the Superintendents would 
generally be drawn from civil life. 

Li a, second-class arsenal these large factories ■vv’'oul(l be replaced by 
workshops, ibr the performance of minor processes analogous to the 
larger operations, ‘We should require — 

(1) A workshop containing lathes, and all machines for turning, 

boring, and fitting. 

(2) Smiths^ shop and forges. 


Oiw of tlie gveai necessities for this tleparfcment is obviously the reduction of risk to a mmimum. 
An account of t].te late trials under Capt. Majendie, ll.A., with regard to maximum ((uantity of 
powder in cartridge tilling sheds, distance of sheds, be found at p. 20 Yoi. IX. Proceedings 

of Department of Director of Artillery.'* 
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■ (3) (<«) Carpenters^' and wheeleiV sliops^ wliere carriages iniglit.'be 

made and repaired ; (<5) Coopei's’ shop ; (r) Paint ers^ sliop. 

(4) Collar-makers^ sliop^ for repair of harness^ tents^ &c. 

(5) Lahoratoryj where all the simpler kinds of amiininition could he 

made up, 

(G) Armoury workshops^ with all the lathes and tools for the repair 
. of small-arms. 

Ill all workshops there are certain principles which must he ohseiwed. 
These are : economy of materia^ facility of manufacture^ proper applica- 
tion of skilled labour, and quickness in completion of work. 

The charge of these workshops is so heavy that in any large arsenal 
it should be entrusted to an Asst.- Superintendent, well trained in the 
manufacture of warlike stores, assisted by a D.-A.-Siiperintendent, wlio 
should be a practical mechanic. Each workshop must liave at its head 
a man responsible for discipline and work, and the prevention of idling 
and wastage. There should be an expense store, where the material to be 
worked up should be kept and accounted for. In each workshop there 
must be proper places for tools, to be put away at the conclusion of the day. 

The necessary account of material must be simple in form, so that the 
time of those superintending manufacture may not be taken from the 
first objects of attention. Stores to be used in construction would be 
drawn in the usual manner from the storehouses of the arsenal, on the 
authority of the Asst, -Superintendent. The Day Book would show stores 
received to complete orders for work on No. — Eequisition, and -work 
issued. A daily report of work executed, and workmen and material 
employed, would form the basis upon which the administrative depart- 
ment would show the cost of manufacture. An Order Book w'ould 
contain the necessary copies of orders and instructions. 

Spaces must be set apart for stores received and for issue to the other 
branches of the arsenal ; and for all constructions the Asst. -Superin- 
tendent in charge must be responsible that they are according to the 
authorised pattern. Stores manufactured must pass through the hands 
of the proper Storeholder, by whom they would be delivered to the 
D.-A.-S. of the Issue Dei^artment, as this routine is necessary, in order 
that the former may know of the completion of his portion of the 
requisition. 

The persounel of the workshops would consist of Asst. -Superintendent, 
Dep.- Asst Superintendent as foreman, collar-makers, carpenters, coopers, 
smiths, painters, engineers, armourers, wheelers, laboratory workmen, 
and labourers. 

All labourers might be attached to this poi4ion of the arsenal, and 
detailed daily for the requirements of any portion of it, so that the work 
may be executed wholesale, and not dispersed over the whole establish- 
ment, when it becomes impossible to supervise it efficiently. 

C* Admimdfation. 

The duties of Superintendent demand, an aptitude for administration 
and a knowledge of manufacture. An intimate technical knowledge is, 
however, not so necessary as the power of utilising the knowledge of 
others in regard to details of manufacture, for the production of tho 
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best stores witb tbe greatest practicable economy and rapidity. Know- 
ledge of manufacture is not so much required in the administrator as 
a knowledge of man. At the same time, great manufacturing know- 
ledge and power of administration are by no means incompatible. The 
Superintendent, and the officer in charge of the workshops, must ever 
be considering and taking counsel with their subordinates, regarding 
improvements which can be effected in manufacture, or in administra- 
tion. Unless this be done, the whole system sinks into one deep 
groove, from which in time of emergency it is unable to rise and seize 
the opportunity presented for the expansion of ideas and the develop- 
ment of work. The Superintendent must be a man of such tact and 
demeanour, that his moral power and personal influence may be brought 
to bear on the execution of work. It is Ms duty to »see that everything 
under his control is in the highest state of efficiency, and that the stores 
are fit for immediate issue; that the taking of stock or ^^remams/^ 
is executed iu accordance with the rules of the service, and that this 
work continually progresses through the departnieiits at regular dates.* 

The Superintendent must supervise the preparation of the estimates, 
and he must be responsible that the regulated proportions of stores are 
continually kept up, and the sums granted in the estimates expended as 
they are allotted. The application of the skilled labour at disposal ; the 
apportionment of duties to the personnel consistent with the knowledge 
and power of individuals, or classes of men; these form part of the 
personal duties of the Siiperintendeut. 

By this brief summary it wall be seen how varied and important are 
the duties of this functionary. He must be guided by ordinary rules in 
time of peace, and yet kno-whow to shake Mmself free from the restraint 
of routine when he shall judge that the urgency of the case demands 
such a responsibility. 

The duties of the Asst.- Superintendents must vary with the require- 
ments of the arsenal. Thus, in a second-class arsenal, one might be 
placed in charge of all the storehouses, a second in charge of the Issue 
and Receipt Departments, while a third wBuld be placed in charge of 
the workshops. One of them 'would be placed in supervision of tlie 
^Mnterior economy of the arsenal. Under him would come supervision 
of labourers in the arsenal ; to him applications for leave, &c., would 
be made; the keeping of fine books, defaulters^ book, nominal roll, 
&c., being performed under his orders. It might be possible to have 
only two Asst. -Superintendents, bat in an arsenal of any size this 
would be impracticable. 

The Depy.-Asst.-Superintendents and serjeants must be proportioned 
in number to the necessities of the work. In some cases the stores 
enumerated might be amalgamated into fewer departments, but retain- 
ing the same separation as to classes. 

Circumstances must decide the number of emjployh. The wants and 
capacity of the arsenal can alone determine the personueL 

The office establishment of the arsenal should be sufficient for con- 


^ In a large arjjenul it would bo impossible to take $tock of tlie wlnde of the stock at one par- 
tieukr time in fiTe years, according to rule, as it would fender necessary a stoppage of all earrenfc 
work, 
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ducting tlie correspondence^ collecting tlie returns of labour and material 
into sucli a form that audit may be rendered easy ; for compileinent of 
the Store Ledger upon the basis of the Storeholdera^ books^ who should 
attend at the conclusion of the day^s work ; and the work mil be facili- 
tated by the Store Ledger being divided into books on printed form 
corresponding to the di\usions of the arsenal. 

All arsenal should form no department of account. The Store Ledger, 
an account of material and labour expended, with the necessary account 
of the wages, &c., of the employes^ and the expenditure of cash for con- 
tingencies, shoulxl be all that ought to be demanded from such an 
establishment. 

The Administrative Department is that w^hich should compute the 
prices of stores, for it alone is in possession of all the information which 
can form the basis of a proper investigation. The result of any attempt 
to do this by a lower authority is merely empirical. The Administrative 
Depaitment is that wiiich should examine store accounts, and exercise 
such supervision that economy and efficiency are combined, and neither 
sacrificed to the other \ the supreme financial authority controlling the 
whole, through the agency of the Financial Secretary. 

Concluding Eexaeks. 

In treating this large subject, I have desired to deal with it in a prac- 
tical rather tlian in a theoretical spirit. I might have glanced at the 
systems of foreign nations,'*' but in these matters I do not think we should 
gain by the imitation of a foreign model. I might have attempted to 
detail machinery and processes of manufacture, and essayed to describe 
the grand triumphs of human skill achieved in our factories ; or, led 
away by the charms of the subject in its pictorial aspect, I might have 
tried to paint in words — 

Tlio roof ribs swartli, tlie caudenfc lieartli, 

The ruddvj lurid row 
Of sinithsj that stand — an ardent band — 

Like men before the foe.” 

I have, however, preferred to treat the subject in its most prosaic 
light, and have been guided by a consideration of what is most probable 
rather than of what is only remotely possible. 

I cannot Imt feel how imperfectly I have treated a subject which is 
full of interest to artillery officers, and to those of other branches of the 
service who desire to rise above the immediate routine of military life. 
I am consoled by the reflection that no effort, however humble, can be 
contemned by soldiers who are seeking to perfect themselves in every 
bran cl 1 of the art of war. We cannot all be great generals, or great 
administrators, but we can all try to develop our powers to the utmost, 
so that we may make the highest use of our respective talents, to the 
safety and honour of our country. 

March U, 1873. 


^ Those who are interested in the matter will find a complete account of the French system in 
VoL 1, “ Cour d’Administration Militaire,” by VaucheUe; and of the Prussian STstom some account 
is given in Verwaltung des Norddeutschen Bimdeslieeras,” by A., Froelicli* of the Prussian 
Intendantur, ' . ■ • . 
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AETILIEEY AND INFANTE! ATTACK AND DEFENCE, 

(APTER THE GERMA]S1, 


NOTE ON INPANTRY COLUMN AND LINE. 

BY 

LIEUT.-COLONEL W. J. WILLIAMS, ILA. 


However mucli manoou^a’es in battle may be adapted to the cover 
on the ground^ and hoAyever freely and loosely a highly trained and 
intelligent soldiery may be allowed to fight, it is yet necessary to 
practice in peace, in order to have to work upon, according to circum- 
stances in war, the best arrangement of the three arms — of each with 
regard to the other two, and of each in itself. 

Attack. 

I. 

Infantry in skirmishing order to advance and take up a lino 1500 yds. 
from the enemy. 

This line would be 500 yds. in front of our line if we "were in order of 
battle, and 1000 yds. from the heads of our columns should we not be 
formed up. 

This advance may be general along the front, or only partial. 

The extended line iieecl not be strongly supported : it i>s not a fight- 
ing line for infantry. 

II. 

Artillery to advance and come into action in the extended line of 
infantry. 

Batteries should be placed together in line. The infantry should 
leave the guns clear, and extend on the flanks. 
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_ The distance of 1500 yds. from the first line of the enemy is the best 
distance for the first position of artilleiy. The guns would hold the 
fipc line of the enemy fairly within range. It is not a veiy dangerous 
distance, even for artillery unsupported ; there would not be too great 
sacrifice at the very beginning of the fight. It is a convenierrt disfaruce 
with regard to the next advance of artillery, when the gun.s rnust be 
placed within a more decisive range, and in a po.sition to fire as lon^ 
as possible across the front of the attack. 

ni. 

The extended line of infantry, supported by mor’e infantry from the 
rear, to move forward from both flanks and gain rrew positions for 
artillery 500 yds. in advance— 1000 yds. fr-om the first line of the enemy. 

The infantry in their advance must be careful not to mask the artil- 
lery in the centre. 

IV. 

The infantry from the rear intended for the assault, to commence 
their advance in two lines 300 yds. apar-t. 

If more than_ orre brigade is sent, brigades should be side by .side 
rather than one in rear of another. ■ 


V. 

.A.r tiller y ^fi orrr the rear to advance pn both flanks, to pa.ss the artil- 
lery remaining iii action in the centre, and to gallop up into action on 
the flanks at 1000 yds. from the enemy. 

The.sc positions on the flarrks should be taken up so far apart as to 
leave sp.ace for the infantry advance in the centre, and to allow of the 
fire being directed inwards upon the enemy for some time after the 
infantry have passed the level of the g uns . 

If these po.titipns should be in front of the flarrk.s of a small force 
tlicn ’would be dofondod on tli© outsid© tliG tidvniiCGd infantry stronofiy 
.supported, and their safety would further be watched for by cavalrw • 
on then- inner flanks they would be defended by the artilW still iil 
action rn the centre, and by the advancirrg infantry attack. In a great 
battle, advanced ariillery positiorrs woirld be defended on their outer 
flanks by artillery eclreloued to the rear. 

To give proper support to an infantry attack, it would almost always 
bo uece.ssary to place artillery within 1000 yds. of the enemy. The 
guns rrruht hold all the first line of the enemy, skirmishers, supports 
and reserve, and whatever may come up to support the first line, withii^ 
dose range; and the guns must be so far advanced as to be able to 
drrcct their fire across the front of the attack until the skirmishers of 
the attack are wrthm close range of the skirmishers of the enemy. 

VI. 

_Tho rnfantiy, in two lines 300 yds, apart, to pass through the artOlery, 
nr mg until the last moment in the centre* 
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It is better for tlio infixntry to pass tKroiigli tlxese guns tlmu for tlie 
guns to be moYed before tbe passage of the infantry. The infantry^ in 
nxarchiixg on and through the guns^ would incur no danger that they 
would not otherwise incur in advancing; they would mai'ch thi'ough in 
lines^ only breaking off files ; there would be no delay for the infantry. 
The ai'tillei’y would fii'e longer, and the last minutes of ibis direct fire 
upon that part of the line of the enemy which is to be assailed are of 
importance. 

VII. 

When the second line of infantiy has passed, the artillery in the 
centre to wheel outwards and gallop up to reinforce the artillery on the 
flanks. ^ 

All the guns thus placed on the flanks continue to fi.re until the 
attack has been brought to an issue. 

The advance of the artillery from the centre to reinforce the artillery 
on the flanks would in most cases be the last move in the artillery 
attack ; for the guns being within 1000 yds. of the enemy, it -would 
seldom he worth while to take up new positions to lessen the range. 

: viiL 

The infantry, in two lines 300 yds. apart, to continue to advance, 
under cover of the fire of the artillery on both flanks, until the first 
line of infantry comes "within range of the skirmishers of the enemy — 
800 yds. At 800 yds. from the enemy, the infantry to take order for 
the attack. 

The first line breaks up, by battalions, into skiimiishers, supports, 
and reserve, with distances of 150 yds. ; each battalion taking a front 
equal to the length of a battalion deployed. The second line remains 
in line at 300 yds. in rear of the reserves of the first line. The skir- 
mishers are thus at 500 yds. from the enemy, and the second line at 
1100 yds. 

Now, and during all the advance, the infantry, -when not actually 
moving forward, lie down* 

IX. 

As soon as possible after the attack is fonned, the skirmishers to 
advance to within 300 yds* of the enemy, there to lie down and fi.rc, to 
co"Ver the advance of the rear formations* 

. All the advances are made suddenly, by gaining short distances at a 
run. 

In the advance of the rear formations, all the distances are lessened. 
The second lino must gain more rapidly on the reserves of the first line 
than the reseiwes on the supports, or the supports on the skirmishers* 

X. 

The skirmishers to run forward and take up nearer and nearer posi« 
tions in which to lie down and fire*, The supports and reserve constantly 
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to reinforce the skirinisliers, and to close upon tHem as tkey approacii 
tlie enemy. Tlic second line constantly to close upon tie first line. 
When the second line is within 50 yds. of the first line, the whole to 
chai’ge. 

Defence. 

I. 

In order of battle for the defence, infanti^ and artillery are ranged 
in first line, second line, and third line, or reserve. 

To facilitate command, brigades should be placed side by side, I'ather 
than one in rear of another. 

II. 

In the first line, the infantry are in skirmishing order, with supports 
and reserves at distances of 150 yds., each battalion holding a front 
cfjutil to the front of a battalion deployed. The artillery are in line 
■with the skirmishers. 

Having regard to the fighting of the fibfst line with the enemy within 
close musketry range, and to the .fact that 100 yds. of continuous close 
musketry fire in defence is better even than the fire of a battery firing 
case — if it were only because the infantry can be reinforced — battery 
should bo separated from battery in line by intervals of at least two 
battalions. Wewiug, on the other hand, the necessity of combating 
the artillery of the attack, the proportion of artillery in first line should 
be as large as it may be, 

m. 

The second line of infantry is deployed at 300 yds. distance from the 
reserves of the first line, or at 600 yds. from the front. The third line 
is deployed at 300 yds. from the second line. 

The divisional artillery not in first line is with the second line. The 
artillery of the reserve is brigaded together in whole or in parts. 

W. 

The line of skirmishers and guns is the line to be everywhere 
defended. 

The fighting of the infantry in the defence is governed by these 
principles Very few iufimtry should be at first placed m the line of 
skirmishers, that unnecessary loss should not be suffered from the 
artillery fire of the enemy j the line of skirmishers should be constantly 
strengthened in the fiice of an attack, so that all the infantry of the 
first lino, and even reinforcements from the second line, may take part 
in the fire fight, and what was at first a thin line of skirmishers shall 
become at last a closed line, before the enemy charges | the second line 

17 
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and third line should adTance to distances of 50 yds. to sustain the first 
line at the crisis. 

One line should never relieve another line in battle^ nor should skir- 
mishers ever be brought back ; but what is in rear should be advanced 
to reinforce what is in front, 

V. ■ 

The artillery fight thus: — The guns of the first line open fire upon 
the enemy when he conies within effective range — 2000 yds. The guns 
of the second line reinforce the guns of the first Kne^ to fire upon the 
artillery of the enemy advanced on the flanks of his attack. Gims must 
not be advanced in the face of an infantry attack of the enemy so as 
to mask the infantry of the defence. 

The guns in first line must remain in action until the very last. 


NOTE ON LINE AND COLUMN OF INFANTRY. 

Line is always necessarjr in fronts for the greater development of 
musketry fire ; and line is the safer formation under artillery fire* 
Column is a safer formation under musketry fire for all troops not 
actually in front j and we must have colimins to oppose columns^ when 
the columns of the eneiny^ being screened^ are not exposed to the con** 
centrated fire of our line. 

Our battalion columns collect too many men in one place. We object 
to form our second line into battalion columns for close battle^ not 
because that formation would be more dangerous — for it would really 
be less dangerous — ^but because it is according to our old traditions to 
fight in line. If^ however^ it were ordered that the second line should 
form battalion columns when within 500 yds. of the eneiny^ the battalion 
columns Would not in close battle properly support the battalions in 
line ; the columns would actually support the line only at intervals too 
far between ; and^ moi^eover, the columns would be wastefully strong. 

By regulation and tradition^ we are to go into battle in two lines. 
We should certainly have to fight against some order of line and column 
combined. If we should to the last preserve any considerable distance 
between onr lines^ they might be beaten in detail ; if we should at the 
last close our second line upon our first line^ both might be overwhelmed 
in the same disaster. In either case there would be no reserve ; the 
troops would get out of hand whole lines at a time. However^ wo 
should most likely win^ because we always have won ; but we should 
win only by the men breaking the order in which they were led into 
action, and falling instinctively into that order which is denied them by 
regulation — that is to say, by the second line closing upon the first, and 
the men swarming at intervals along the line. 
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If oiir battalions were ,■ divided into eight companies^ and drilled to 
inancenvre in four columns— each - of two companies in column of half 
companies — -and also in two columns— each of four companies in column 
of companies — we should have the Prussian company columns and half 
battalions. We should have columns, to support lines in close battle^ 
and we should get rid of the evil of having a second deployed line^ weak 
to support a charge^ and unable to fire^ but receiving all the fire passing 
tliroiigli the deployment in front. 

Even with the present organisation of ten companies to a battalion^ 
it would be well to drill to manoeuvre in five columns of four half- 
companies each. 
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PRECIS OP REPORT 


COLONEL BAEON HENEI BEEGE, 


OF THE FEEJS^CH AEmEEEY ' 


THE BRITISH 9-PR. M.L. GHN. 

BY . ■ 

LIEUT.-COLONEL W. E, M. EEILLT, C.B., EJ 


Baron Henri Beege, Colonel of the Frenela artilleiy, was cleputerl by 
bis Coyerament during the summer of 1871 to England and 
Belgium, and study the systems of field artillery adopted by those 

greatest perfection the rival systems 

A 4 - •i' ^ Baron Berge has made a report to the French 

Minister of War, ^prScu of which will be found of interest. 

f r attention to the 

fact that so far ba^ as 18db the use of iron for artillery carriages was 
^ommended by General Thieh-y to Marshal Soult, thin Minkter of 
_W ai General Phie^ observes that wood and soft metals were then, as 
m the infancy of mechanical art, the only materials in use in the artillery. 

1 such perishable materials peace is almost as ruinous as war : and 
M a proof of this, it was only necessary to quote the large sums of 
^ arsenals for repair of carriages during the 

o?gL^^^T+ strongly advocates the adoption 

ot iron. It would appear, however, that General ThieWs opinions 

FArtinerie»^^wl°I rtf ^ inserted in the “Memorial de 

™™ous opinion tUt mi&iel of iron is inapplicable to the 
defence of fortresses and coasts.” And so the question dropped. 

At the present moment, says Colonel Berge, it is no longer neces- 
St 5 advantages claimed for iron carriages by General 

Thi^^. Since th^ day aU has been changed in Europe. All the ohano-es 
which have been effected render mobilisation more rapid, armaments more 

sudden the atteck more bold, the defence more perilous AUnaSs 
™ M m readme* t„ figtt To be before 3.oo/advers»Ttfe?r 

-a few hours— IS already to have gained guarantees of victory. The 
most common prudence demands, therefore, to reject all arrangements 
which could cause delay. One of the practices which it is most essential 
TL^rf carriages for field service in the arsenals 

f f be about 20,000 of these carriages for the artillery alone' 

without doivn 

Mar* ol t^f rT® •! workmen and a month^s 

" fLAdw 1 cojitrary, it is absolutely necessary that the batteries 
Aonld always have their nuiiSiel complete and ready for service at 
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tlieir own cliKposition^ and, 'at hand. ' Henceforward 'all the. cama^^^ 
including those for tlie parks^ should be kept mounted^, completely 
oqiiippech and ready to move. The consequence of this political neces- 
sity is the construction of carriages of iron^ which can be exposed to 
the air without decaying^ and which a touch of paint annually suffices 
to preserve. 

Colonel Berge gives a detailed description of the mode of maimfac- 
ture employed in .constructing these carriages in the Arsenal at,, 
Woolwich, which he highly praises. He' apprO'Ves of the packing of 
the ammunition and the equipment of the wagons, everything that is 
requisite being carried by the battery, and everything in a convenient 
and proper place — a marked contrast to the arrangements of a French 
battery, the captain of which is not allowed the use of a nail or a piece 
of string, and then astonishment is expressed if on the march the road 
is strewn with sacks and corn. 

Colonel Berge finds that the English maieiiel has faults wdiich his 
G-overnmeiit should endeavour to avoid. The solidity of workmanship 
is unnecessary, I'or the same total weigdit he thinks it would be better, 
to make the piece lieawer and the carriage lighter. The rivets are too 
many, and the carriage should be made in fewer pieces. The extreme 
angle of elevation should be greater, and should be obtained without 
Imryiiig the trail in the ground. The sighting appears too complicated ; 
several alterations could be suggested. The employment of the means 
of giving the piece a lateral movement is indispensable for long ranges. 
The Armstrong gun had such an arrangement ; no good reason appears 
to exist why a similar arrangement was not adopted for the new gun. 
Colonel Berge, in closing this portion of his remarks, repeats that the 
employment of iron largely in carriage manufacture is of the greatest 
advantage, and he adds: — We shall incur a heavy responsibility if we 
do ^ not appreciate this new progress in the military industrial art, for 
it is still more indispensable to France than any other power to adopt 
the principle. 

The report gives a detailed description of the new gun, which is a simple 
modification of the French giiiqbnt the modifications have been completely 
successful in obtaining the accuracy which the French gun wanted. 

It then proceeds: — This transformation is nearly completed. The 
English Minister continues to approve of it, but he declares at the same 
time that if hi a few years he finds something better, ho will not hesi- 
tate for a moment to sacrifice the work which he has just completed. 

To better understand the advantages and defects o£ the system, 
Oolonel Berge compares it with what he says was up to this moment 
considered the best gun in Europe — the Belgian gun. 

The examination is divided as follows : — 

1. The initial velocity. 

2. The trajectory. 

3. The extreme range. 

■ 4. Accuracy. 

5. Effect of the projectiles. 

6. System of loading. 

7. Eapidity of fire. 

8. Mobility, 
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Of all the field guns in Europe, the English 9-pr. M.L. has the 
highest initial velocity : — • 

m. 

1. English 9-pr., charge I 420 

Belgian « ^ ?>7*3 


3. . Pnissian n 

4. Austrian » 

5. Preach « , 

0. Itussian n 


mo 

M;35 

325 

3u5 


The gun which approaches the nearest to the English gun is the 
French gun of 7 ms.^, with a velocity of 400 metres. 

The following table shows the elevation of the French^ English^ 
Belgian, and Prussian guns at different ranges : — 

. . _■ Tableau No. 4. 

Tallemi des angles de tir. 
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The flatness of the trajectory is in favour of the English gun over 
all other field guns ; the Belgian approaches nearest to it. The con- 
struction of the English shell is such as to unite all the conditions 
which are requisite to obtain a great range. At 20® — the highest angle 
-a range is obtained of 5000 metres* 


the carriage allows of- 
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Before examining this table, it is Well to I’emark tbat the figures in 
the lh‘lgiaii culuinn are taken from the reports of ten years of the 
practice at the Artillery Bchool; the figures in the other columns 
represent special trials. 

The attentive study of this document shows that the English gun 
is inferior to the Belgian in regularity of range, and a little superior in 
accuracy j but if we consider that the Engosh gun was fired to show 
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specially its qualities^ •whilst the Belgian results are those obtained 
from the annual practice of the ti’oops^ we must conclude that the 
English gun has less accuracy than the Belgian. 
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Tills ill effect lias been ackiiowleclged by tlie officers of tbe Committee 
at Sboeburynessj but they assert tbat tie difference is very small^ and 
that it is frequently reversed, and in ■ general as the distance increases 
the English gun , again takes , the advantage. They say, not without 
reason, that in war the object is. .not to make a hole in a target, but 
that a projectile like theirs, with a flatter trajectory and a higher 
velocity than the Prussian, will be more destructive. 

The trials at Slioeburyness were completely favourable to the English 
shell. It shows that it has an accuracy that no projectile has yet ob- 
tained, and it is considered that the effect of shrapnel shells with time 
fuzes constitutes an argument in favour of muzzle-loaders without which 
the time fuze must be abandoned. 

The Eiiglisb gun is very easily loaded. Whatever may be the diffi- 
culties in the service of the gun, whatever be the inconveniences to 
wliich it is exposed, as the projectiles are so well mlide these defects 
do not approach tlie difficulties of the service of the Prussian and 
Belgian guns, and the care they demand. 

Jiefore practice with the Belgian gun, the captain of the battery 
chooses 1.2 shot and 12 cartridges ; he weighs and measures each shot 
and cartridge, and marks the weight on each shot, numbering them 
from 1 to 12 ; he regulates his practice accordingly. The officers are 
supplied with regulated measures to assure themselves of the exact 
position of the shot in the bore. Experience shows that a centimetre 
too far back or too fer foiward will make a difference of 40 or 50 
in the range. Absurd minutige,^^ some one may say, and which could 
not be undertaken in ward^ So also think the English. They have taken 
equal care with their shells and cartridges ; but there is a great differ- 
ence between the English and the Belgian precision. The first stops in 
the arsenal, where it is a valuable quality ; the second extends itself to 
the operation of loading — that is, to the field of battle — ^where it is a 
defect. Accuracy of fire is a precious gift which no arm possesses of 
itself ; it is only acquired by ingenious and persevering care. 

The report concludes with suggestions as to the future gun for 
France* ■ 

Two systems are before us — ^the English, which is derived from 
ours, and the Belgian — ^Imt neither could be introduced into France 
without modifications. None of our foundries are in a position to com- 
mence, with^absolute certainty of success, the manufacture of materiel in 
steel, il* Krupp, in spite of the pei'fection of his manufacture, would 
have been unable to conquer the prejudices of the Prussian artillery 
without the patronage of the King of Prussia. Even now the authority 
of his Royal associate does not free him from attack. The Essen manu- 
factory is subject, from time to time, to distrust. A 9-inch 8-ton gun 
burst this year at the camp of St. Maurice ; more recently still, an S-inch 
1 2-ton gun burst at Cronstadt. These have shown that there never 
can be absolute confidence in steel, and that it will never support heavy 
charges. 

The manufacture of the English gun gives the most complete 
security, but the price is not suitable to the actual resources of Prance* 
Not only each 9-pr. gun costs 3200 francs, but produce thent it would 
be necessary to put up a complicated machinery, which a fresh change 
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would render useless. It iS; however, not impossible to follow the 
Englisli system, preserving our bronze pieces and applying to them 
the Woolwich improvements. 

Baron Berge then proposes to put a steel tube with the Woolwich 
rifling into the bronze guns } the other alternative is to adopt the Belgian 
gun. The I’eport thus concludes : — 

Of the two systems proposed, the first is that which offers the 
greatest security. Its adoption would be the most simple. It gives — 
if one can in such matters hazard an opinion — a certainty to realise at 
little cost the desired improvement. The second system appears 
destined to give greater accuracy. It has the inconvenience of pre- 
serving the embarrassiiients and troubles of a breech-loader, but it is 
in the line of progress. 

Many artillery officers have changed their opinions since 1870, and 
would view with repugnance the contiuuaiice of a system of artillery 
and of theories to which they impute a portion of their disasters. 

If these considerations weigh in the balance, they incline towards 
the second solution. But wliatever be adopted, wo must have recourse 
to improved workmanship, and manufacture llie aniiniuiition after the 
newest methods. 


UoNBOir 


October 25, 1871. 
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ARTIILERY LESSONS 

.rEosr .. 

THE SIEGE OF STEISBHKG, 1870. 

. . ' ET 


CAPTAIN F. G\ H. CLAEKE, E.A. 


The more the history of the last campaign becomes known to us from 
authentic sources, the more unquestionable do the claims of the Prussians 
appear to the designation of a practical people. 

When wc find that the whole arrangements for opening the recent cam- 
paign were sketched out by the Prussian Staff in the winter of 1868-9 in the 
most minute detail — that lines of rail were allotted to the separate army corps, 
and that time tables, showing the times of departure and arrival of each 
separate regimen^ squadron, and battery at the points of concentration in 
the Bavarian palatinate, were drawn up, and which merely required the first 
day of mobilisation to be signified by the king to make them complete — and 
moreover, that these arrangements were followed, with but slight modifica- 
tions, in the actual campaign — -with what result we know — their prepara- 
tions for war strike us as almost appalling in their completeness. 

As in great tilings, so in small, nothing is left to chance; all that is intended 
to stand the rude test of war is patiently and practically worked out in time of 
peace,.. . . . 

The communications of General von Decker, who commanded the artillery 
at the siege of Strasbiirg, to the military journals in Prussia, with reference 
to that siege, are full of interest for ariillerymeu ; and it is proposed in this 
paper to illustrate the effect of modern weapons on siege Lvarfare by references 
to liis remarks. With this view, a tolerably free translation of those parts 
of his communications which bear upon the application of curved fire^*^ for 
breaching and demolition has been made. 

In tlie present day of long-range rifles, batteries intended for breaching 
purposes have to be opened at much greater distances from the work to be 
breached than heretofore, and the besiegers thereby labour under the 
disadvantage of being unable to see the object a£ which they have to aim. 
A very careful study of the plans of the fortresses, and a perfect acquaintance 
of artillerymen with the power of their guns, as deduced from the practice 
tables, must be brought to bear, to produce the 'best.' results., ■ •: v. ■ 
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Every artilleryman knows the difficulty of making an efficient breach by 
curved toe with the present elongated projectile. In order that the shell 
may just wo over the glacis, and hit the escarp wall sufficiently low down to 
term a practicable breach, the projectile must have impressed on it a hidi 
‘angle of descent]" and this high angle of descent necessitates, at the ranges 
at which breaching batteries are opened, a high angle of elevation, and con- 
sequently a smalUharge. This smaU charge, as is well known, is productive 
of a wabbling in the flight of the projectile^ accompanied with slight 
penetrative powder. It is consequently of importance to select the sites for 
breaching batteries at those distances (consistent with local requirements) 
from which the best effect from the gun can be produced. If tables were 
prepared, giving the penetrative force corresponding to the angles of descent 
at different ranges and for different charges, the artilleryman could see at a 
glance the best distance of his battery to meet the object in view. 

At the siege of Strasburg, the Prussians used for breaching purposes the 
short 15 c.m. (_6-in.) gun, firing a special long shell weighing about 60 lbs. 
Ihey had earned out a series of breaching experiments with tiiis gun at 
Silbwberg, in 1869, and the experience gained from these trials. General 
von Decker tells us, proved exceedingly useful in the conduct of the siege. 

Ihe method of breaching employed at Strasburg did not differ from that 
winch IS well known — i.e., a horizontal cut was made at a height from tlie 
bottom equal to one-third of the wall, and w'lien this cut was supposed to be 
satisfactorily effected, vertical cuts (if necessary) were made, first at the two 
ends of the horizontal cut, and subsequently at intermediate points, tlie con- 
inued firing eventually bringing down the wall. Of course they could only 
conjectoe when the horizontal cut was satisfactorily completed, but they 
could draw fairly correct inferences from certain phenomena exhibited at the 
practice ground at Silberberg, and which were found to be indicative of a 
successful breach. 

, . v?'® concussion and explosion of a shell has a hard sharp sound if it 

hits solid masonry; on the other hand, it has a hollow and faint sound if it 
hits masonry either wholly or partly broken through-in this latter case the 
shell exploding in the earth behind the wall. 

(£) i ragments of stone are hurled into the air as long as the masonry 
resists. ^ 

(8)_ The smoke froin_ the explosion of the projectile soon rises above the 
wall, is of a blueish tinge, and forms a “ball” if the masonry remains 
J'as been broken through, the smoke appears after 

Enej^pot!* ^ 

General von Decker states that account was taken of tliese phenomena 

“veSffi ctos”^e/ ''‘* when satiyactory appearances were oblerved, tlie 
of t?me * proceeded with, and generally effected in a short space 

There were two breaches in Strasburg which were nearly or quite practi 
cable :-(]) Breach on right face of lunette No. 53. Tool/fom- days (14-17 
September). About 1000 rounds were fired, each gun firing at toe rate of 
50-70 rounds pr day of 12 hours (7 a.m. to 7 p.m.) Unfavourable 
leather, and a want of training on the part of the gunners, delayed the com- 
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pktion of the hreaeli. (S) Breach on righf face of bastion No. 11. Took 
18 hours, during which time 600 rounds were fired, being at the rate of 6 
to 7 rounds per foot run. 

General von llertens, immediately after the capture of the town, reported 
the breach in No. 53 lunette as practicable after a little clearing. Breach in 
bastion 1 1 Avas reported quite practicable. 

It is proposed to give a translation of General von Decker's papers, so far 
ns they relate, 1st, to the formation of a breach in lunette No. 53; 2nd, 
to the bombardment of tlie sluices. 

It may be first premised that the method of getting the range in each 
case Avas the same. Tlie distance of the battery from the work being known 
from the map, and profiles of the fortress being at hand, the amount of charge, 
&c., due to the required “’angle of descent" necessary could be found from 
tlie range tables. The next thing to be done Avas to select some visible 
part of the Avork, and by firing a number of rounds, to find the “ point of 
mean impact ” of the group. By consulting the plans of the fortress, data 
could be obtained by which the necessary amount of decrease of elevation of 
the gun and of deflection could be calculated, so as to hit the part where the 
breach was to be made. In’tliis way the “ point of mean impact ” of the first 
group of hits was transferred to a terminal point of the horizontal cut in the 
case of lunette No. 53, and to tire face of the sluice in the other. Harung 
thus commenced the starting point for the breaching at one end of the hori- 
zontal line, the “ point of mean impact ” could subsequently be transferred 
to the other end, &c., &c. 

1. Breaching Face of Lunette No. 53. 

In the night of llth-J2th September, the third parallel, about 630yds. 
in length, was thrown up in front of lunettes Nos. 52 and 53. It 
Avas decided to effect a breach in No. 53. Witli this view. No. 8 mortar 
battery was converted into a gun battery, and armed AV'ith four short 15 c.m. 
guns. The distance of the battery from the crest of glacis of the lunette 
was about 800 yds. 

The angle Avhich the line of fire made with the fiice of the lunette was 55°. 
This was .5° less than tlie minimum angle at Avhich a breach can be made 
satisfactorily, but it would liaA'e been difficult to get a better site, owing to 
tlie obstacles presented by tlie houses and gardens of Scliiltigheim. The 
angle of descent of tlie projectile to hit the Avail about 2 ft. above the Avater 
kwel, Avas found to be 7° 45h The ciiarge of powder, 1'7 lbs. 

At 7 a. m. on the morning of the 17 til September, No. 8 battery opened 
fire. Tlie distance ivas obtained with greater exactness by firing a few 
rounds with full charges at the parapet at the head of the work, and Avas 
found to be 910 yds. Practice was then made against the visible part of 
the parapet with charges of 1-7 lbs., and the “point of mean impact" after- 
wards transferred sidewards and downwards. The effect of the shells was 
watched by a range ])arty placed in a trench between the second and 
third parallel, whence the glacis could be seen, but not the wall to be 
breached. ■/ 

The determination of the range took much time. As there Avas no tele- 
graphic communication between the rauge jmrty and the battery,' the “cor- 
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rection^^ after each discharge had to be sent by means of a chain of posts along 
the trenches. The elevation finally determined was 7-^®. It varied to the 
extent of several sixteenths^ on account of heavy rains and other meteoro- 
logical influences. The guns were laid with quadrants. The range was 
determined about noon, and the horizontal cut was at once commenced. 

When the horizontal cut was about half completed, a report was brought 
in that the system of countermines in front of the lunette had been pene- 
trated by a gallery driven from the 3rd parallel. Trom the opening of these 
galleries in the counterscarp the whole of the breach could be observed, and 
it was seen that the lowest point of impact of the shells was about one or two 
feet above the level of the water, as intended. The breaching fire was con- 
tinued for four days. 

The continued breaching did not form a perfectly horizontal cut; for in 
consequence of the shells straying upwards, the whole of the wall was 
demolished by degrees, and while the lower parts were being gradually cut 
through, the upper parts were destroyed, great masses falling down, succeeded 
by earth. It was therefore not necessary to make vertical cuts. A large 
number of shells Avere fired into the earth of the parapet, to bring it down. 

The breach had a slope of about 85^, and if a* little more of the earth of 
the parapet had been brought down, the breach would have been prac- 
ticable. The breach was entered on the SOtli September, when the lunette 
was found to be deserted. 


2. Bombardment of the tioo Bhiices, {Tide shtch). 

One of the chief sources of strength of the fortress of Strasburg consists, 
as is pretty well known, in the obstacles presented by its wet ditches and 
by the extensive inundations which can be formed in its vicinity. 

By damming up the 111 and utilising the existing system of sluices, the 
Brench had not only filled the ditches of the fortress with water and inun- 
dated the whole country opposite the south front, but also a great part of 
the ground on the left flank of the attack, thereby considerably increasing 
the difficulties of the besiegers^ approach. 

The existing plans of the fortress sliowed that the retention of the water 
in the ditches, and the swamping of the ground in front of the attack, was 
mainly efiected by two sluices, one of which was situated in front of the 
curtain 15-“16, and the other in front of lunette 03. By the destruction of 
these two outlet sluices it was hoped that the water on the attacking 
ground and in the ditches would be, if not actually drained, at any rate 
reduced to a very low level. 

Neither of the sluices could be seen from any part of the attacking 
ground. The inaccurate maps would not have afforded sufficient data to 
undertake the bombardment from the first parallel with any chance of 
success, had there not been an engineer officer (Captain Kirch gessner, of the 
Baden service) present at the siege, possessed of local knowledge, who could 
suj)p]j the necessary information. 

Under these circumstances, the officer commanding the siege artillery 
resolved at any rate to make the attempt. It was not deemed advisable to 
form a special battery for the purpose, but it was considered sufficient to 
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tell oil two or tiiree guns of one of the batteries already existing for. tliis 
special duty. The battery selected was No. 33, occupied by two companies 
of the 3Iagxleburg regiment of garrison- artillery (No. 4), which was armed 
with eight 1 5 ceiitimetre steel guns. 

Tlie first point v/as to determine the situation of the sluice in front of 
curtain 15-16, distant about 1950 yds. from No. . 33 battery. Captain 
Kirdigessner first pointed out as a datum point a turret, supposed to be 
close by it, on the wall. A few rounds were fired, but the result showed that 
this could not be the turret in question, and the firing was resumed at 
another turret, which was hit after a few shots. This turned out to be the 
right one. A number of shots from each of the twm guns was now fired 
at llie exposed face of the turret, in order to determine as accurately as 
possible the point of mean impact of the group for each gun. The 
ju’ojectiles used were the ordinary shells, the charge being 2-|- kilos. (5 lbs.) 
r>y applying the necessary coiTections to the elevation and deflection, the 
point of mean impact was transferred to the middle of the face of the turret. 
The lines of fire on tlie tiirret being determined in this manner, calculations 
were made, based on the drawings of the fortress profiles and the local know- 
ledge of Captain Eirchgessiier, for transferring, by corrections of the elevation 
and dejection, these lines of fire to a point on the sluice just above the water- 
level in the ditch. The middle of the face of the turret being a fixed point 
in the plans of the fortress, the distance of any part of the sluice also shown 
outlie plans could be determined from it. Consequently a calculation could 
be made as to what amount of decrease of elevation and what amount of 
deflection would be necessary for the point of mean impact'^ to be trans- 
ferred from the middle of the turret to the middle of the sluice. 

The guns being laid in this waj?^ the bombardment commenced. ' 

Now came the question as to whether they hit the sluices or not. A 
reference to the practice tables showed that at this range about 8 or 10 per 
cent, of the projectiles might hit, if the guns were correctly laid on the 
sluice. With the naked eye it could be seen whether the shells hit the 
water, by the " sheaf of -water which w^as thrown in the air; and by a 
cojnparison of the position and lieight of the sheaf with the position of 
known objects in the fortress, inferences could be drawn as to where the 
shot struck. With a good glass it could be seen whetlier this sheaf of water 
was accompanied with a shower of Avood or stone splinters. When this 
occurred it was concluded that the sluice was hit. 

The necessary corrections were finally applied, and the fire of the guns 
was directed so that the point of mean impact of each gun should strike 
the face of the sluice about 13 ins. apart, from wdiicli arrangement it was 
c\\j)ccle(l tbat the cones of deskuction formed by tlie two shots would meet* 
lieu it was at all doubtful whether the projectiles were hitting the intended 
niark, shooting was resumed at the turret, being a visible object, as a check, 
in order to apply any correction wliich might be necessary on account of the 
weather, &c. 

The obtaining of the range of the sluice in front of lunette 63 was clone 
in a very similar maimer, but under less favourable circumstances. In this 
case the shooting was directed on the exterior slope of the left face of the 
lunette 63, and the exposed face being of less height than the turret, fewer 
hits could be obtained on it in proportion, and it was more difficult to 
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determine tlie hits precisely. From a great number of shots the point 
of mean impact •\fas determined, and the line of fire so obtained \yas 
transferred to the middle of the exposed face of the sluice in an analogous 
manner to that described in the case of the other sluice. The visible point 
from which the line of fire was transferred sideways was the salient angle of 
the lunette, which was shown on the plans of the fortress. As a check, and 
in order to apply tlie correction due to the weather or other influences, the 
shooting was resumed against the face of the lunette from time to time. 

The angle of the descent of the shot was about 7® ; the line of fire formed 
with, the face of the sluice in front of the curtain 15-16 an angle of about 
63°, and with the sluice in front of lunette 63 an angle of 44°. The final 
velocity was about 918 f.s., which was sufficient to obtain deep penetration. 
In order to prevent any repairs being carried out by the French, the 
besiegers fired shrapnel from time to time, especially by night. 

In the manner thus described, the bombardment was maintained with 
two guns against the sluice in front of the curtain 15-16, and with one gun 
against the sluice in front of lunette 63. The effect of this fire might be 
inferred from the conduct of the besieged, who concentrated a heavy fire 
from their batteries on these guns. 

After the fall of Strasburg, it was seen that these sluices were very 
strongly built. The stone- work was composed of huge cut stones, and about 
6 ft. thick, and the wooden sluice-gates were of the smallest possible 
dimensions. The bombardment had nearly destroyed the wooden sluice- 
gates, and had displaced or destroyed the stone-work. In order to repair 
these damages, the French had used heavy timbers and some 50,000 sand 
bags and corn sacks filled with earth, stones, &c. 

The w^ater in the ditches liad been visibly lowered, but the early surrender 
of the fortress relieved the besiegers of any further care in this respect. 


1-15 


i'llE EOYAL AHTILLEKY INSHTUTION. 


THE 

DIYELOMENT OE AETILLERI TACTICS 


IN COMBINxlTION WITH THE OTHER ARMS. 

A Leeinre del it)ered at the jPrmce Consort’s Ziihrar^, Aldershot^ on the ^7lh March, 1872j 

EY 

CAPTAIN FOX STiy^GWXIS, E.H.A. 


.In how subpiittiiig this paper to a larger number of mj brother officers, I 
have tliouglit it better to leave out certain portions of merely local applica- 
tion. There may still be some illustrations which are hardly intelligible 
without plans to those unacquainted with the ground, but to have altogether 
omitted tliem ivould have left the paper very bare of illustration^ and have 
considerably altered its bearing and scope. 

I propose in discussing the subject I have chosen, to dwell mainly on the 
tactics of field artillery, as they have been and must be farther modified by 
recent changes in arms, to consider the probable direction of changes in 
tactics ill the. immediate future, to ascertain how far our own practice is based 
on true principles, and where there may seem to be errors, how they may best 
bo corrected* 

I shall illustrate what I have to say from the action of artillery in recent 
campaigns, but chiefly from the manceuvres of last autumn, and the ground 
round the camp. There are various reasons for this. In the first place, it is 
very difficult to get minute reliable details of the employment of artillery in 
the field. Contemporary writers treat the subject either from the picturesque 
or from the strategic point of view. The wars of 1 866 and 1870 have given 
us a rich harvest of newspaper correspondence admirable for its particular 
purpose, and inestimable as material for the future historian, whilst there 
have been also works of all sizes and pretensions throwing a flood of light 
upon the general operations of the campaigns, and even the larger tactics; but 
the actual disposition and handling of the troops in combat, so far as I can 
ascertain, has been lightly touched by these numerous writers. Of all arms 
the artillery has been the worst used in this respect, and tlius it comes to pass 
■ ' :■ ' ' ■' ■' " ' . AO 
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far this will influence the accepted tactics^ either in principle or detail and 
what axe the points to which wq Englishmen ought especially to direct our 
attention^ are the subjects to which I shall now address myself. 

In discussing the question of mobility, I shall consider only horse 
artillery and the ordinary field batteries, armed as they are, or will be in 
the immediate future— the horse artillery with 9-prs., tlie field batteries with 
16-prs. There may be of course in particular countries, and with reference to 
particular operations, both lighter and heavier guns brought into the field, 
but the principles which govern their disposition and movement will be the 
same, liowever the details may vary, , 

It may be said broadly that mobility, in the sense of actual quickness of 
moving, has not been increased by our recent changes. What we have gained 
by the progress of science has been given to increased power in the gun, and 
the actual weight behind the horses has not been lightened — in fact, in some 
measure it has been increased. It is, however, evident that a very real 
mobility has been gained, for a machine of vastly increased power can now be 
moved at the same, or nearly the same, speed as the inferior guns of a former 
time, and the effect produced in a much shorter time, over a larger space, and 
with an exactness hitherto unknown. The conflicting elements of weight and 
power are of course important, and within certain limits will always be subjects 
of controversy. Some are of opinion that we have rather overstepped the 
limit of weight. However this may be, whether our guns might be a little 
lighter or not, there can be no doubt that their mobility, in the true sense, is 
greater than anything we have had before. 

There it a true and a false mobility j I am afraid our whole system and 
training has led us to attach importance to a kind of mobility which, although 
brilliant and effective at field days, cannot stand the test of service. It is 
not the power of galloping a few hundred yards into a position, blazing off a 
few rounds, and dashing off again, 'venire a terre, to another position, differing 
from the first only in being a little worse ; nor, again, is it the power of rapid 
movement on the part of guns only, which constitutes true mobility. True 
mobility must comprehend the movement of every part of the machine — 
guns, gunners, and ammunition — and must take account of the necessity of 
keeping up the movement over long distances, in all kinds of ground, in spite 
of obstacles, and with all the disadvantages of casualties and loss of condition 
in horses. 

The most movable artillery is that which can get soonest and safest to the 
point from which it can deliver an effective fire. 

There is no use in getting three or four miles to a flank, and then finding 
half a mile of deep ground up hill before you, and your horses dead beat. It 
is little comfort to say you did not know it was so far. Something should 
always be kept in hand to meet miscalculations and difficulties. Nothing is 
gained, even in short distances, by hurry in taking up a position. The general 
result of galloping into it is that the guns are not placed to the best advan- 
tage, and are unnecessarily brought under fire. It is rarely of consequence 
that a position should be occupied a few minutes sooner or later. At field 
days there is often an impatience to see troops moving, but almost the only 
occasion on which, hurry can be necessary, or even desirable, is when a move- 
ment in the nature of a surprise has been undertaken. When artilleij has 
been detached to occupy a position on the flank of the enemy, and its ap- 
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proacli is discovered^ moments are important to establish a fire before he can 
alter his dispositions to meet it. I do not in the least overlook the import- 
ance of securing the initiative of fire on every occasion^ but I maintain that it 
is more possible to secure it by secrecy than by dash. In the case of a direct 
attack, it is only possible by secrecy. The enemy knows the range of all the 
positions that can be taken up by artillery, he is on the look out for every 
indication of their being occupied, and as soon as artillery is seen coming 
wildly over the crest, he pours in a storm of shell which probably puts 
several guns Aors de combat before they even unlimber. 

This importance of the initiative of fire w^as well understood by Napoleon, 
and was one of the causes of his great success with artillery. I think it was 
at Austerlitz that the French artillery under Senarmont, although inferior in 
number of guns, prevented the Austrians, wlro came up by degrees, from ever 
getting their guns into action. So, in a pamphlet by Captain Laymann, of 
the Prussian infantry, there is evidence to show that the initiative of fire 
established by the Austrian artillery was one of the main causes of the com- 
parative failure of the Prussian artillery in the campaign of 1866. 

It is sometimes possible, however, to take up a position so quietly, by 
running the guns up by hand (where the ground is not very steep) — at all 
events by exposing the smallest possible number of horses, that the guns may 
be able to open fire before they are discovered. 

.From what I have said of the true mobility of artillery, the proper place 
and use of horse and field artillery follows. As at present organised, our 
field batteries are not capable of moving out of a walk with any degree of 
efficiency, except for very short distances. The gunners must be left to toil 
behind, as but three, or at the most four, men can be taken with the gun. 
"Witness the well-known case of Turner’s two guns at the Alma, which arrived 
in position on the flank of the Eussians without gunners, and were served by 
a brilliant staff of artillery officers who were on the spot, and fortunately had 
nothing else to do. By the introduction of axle-tree seats, we are on the eve 
of increasing the mobility of the field batteries, which may possibly be still 
further increased by mounting men on the off horses of the gun teams. 

I hope to see the mobility of field batteries increased to the utmost extent 
possible. I believe it to be the direction in which the greatest practical 
reform is now to be made, and it will double the power of the artillery that 
first takes it in hand. Some people have supposed that upon this level 
might be created a field artillery in substitution of both our present horse 
artillery and field batteries. This by no means follows. A very slight con- 
sideration of the respective uses of horse artillery and field batteries, will 
show that they stand npon different ground, and that the necessity for both 
is unassailable. ^ Horse artillery is required to act with cavalry, supported 
hy and supporting it; to accompany it in long and rapid reconnaissances, 
to execute long flanking movements extending over many miles of ground, 
and generally to act with freedom and rapidity on tlie wings, and in pursuit, 
and in retreat. Field batteries are, or should be, equally mobile on a 
confined area, and mounted detachments would be superfluous, and even 
mischievous, for all the ordinary purposes of the line of battle, and working 
generally with infantry, Fewer horses are exposed to fire, and the cost 
of raising and maintaining, and difficulty of foraging is greatly diminishecL 
For these reasojis the bulk of the artillery must always be field bat- 
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teries ; but tliose who advocate tlie abolition of horse artillery on the detach- 
nieni system have to meet this difficulty : whatever systeoi of carrying the 
gunners is adopted — limbers^ axle-tree seats^ traib off horses — the weight of the 
gunners must be added^ 7 or 8 cwt. Can it be maintained that this is a 
trifle? We know and see every day the difference that 5 cwt. makes to the 
horse artillery witli the present gun. Whatever mobility may be attained 
without the mounted detachments, the detachments have always got the 7 or 
8 cwt. ill hand, and it can be put on a more powerful gun, and an increased 
number of rounds in the limber. The extra weight, in fact, gives a margin 
within which the machine may be perfected, irrespective of any cpiestion of 
sufficient rapidity of movement ; and although horse artillery on tiie detach- 
ment system is unnecessary and too costly for universal iise, it cannot be 
dispensed with for certain most important purposes of war. 

The more the power of artillery is increased, the more it becomes necessary 
to give the arm a wider development on the field of battle. The particular gun 
which combines best the somewliat conflicting requisites of power, accurate 
shooting, capacity of shell, number of rounds carried, and lightness, must 
always be a difficult question, but whatever gim is selected, mounted detach- 
ments separate from the gun must always give a power of moving further and 
faster. 

I contend for the greatest freedom of movement, and the utmost rapidity 
possible over long distances ; but the actual moving under fire, and into posi- 
tion, should be done with deliberation, in order that there should be the least 
possible exposure of men and horses. Every fold and dip of the ground 
must be taken advantage of — not of course pedantically, and to the sacrifice 
of valuable time, but with an eye to the easiest and most sheltered line of ad- 
vance. Positions should be well reconnoitred beforehand, and the very best 
spot for each gun carefully chosen, that there may be no further movement 
afterwards. A few minutes given to the choice of a position may save a battery 
from annihilation. 

What are the best positions for guns, and how is the greatest effect of fire 
to be obtained ? It is a ])opular notion that guns should always be on the 
tops of hills, and never far removed from the other arms. Thus we see, over 
and over again, at field days, guns placed on steep contracted knolls, with no 
single advantage, six guns placed where there is properly not room for two, 
limbers and horses jammed up together, so that a single" shell would create 
a panic. We see also unseemly contests for room between artillery and 
infantry, A little consideration will show that rifled guns liave given 
artillery a new zone, so to speak, behind and on the flanks of the other 
arms, in winch it is entirely unhampered and free to select any ground. 
Assuming infantry fire to be effective at 900 yds., artillery has a zone nearly 
a mile wide, in which it has nothing to interfere with it, and it must not be 
forgotten^ that, even when exposed to attack, it may be defended by the 
flanking fire of other guns and of infantry at considerable ranges, and may be 
as safely placed as in actual contact with the infantry. To illustrate what I 
mean, 1 will cite a recent field day : — A supposed enemy, coming from the 
north, had driven the division from Miles Mill, and the south bank of the 
canal. ^ A new position was taken up, and a brigade of infantry and several 
batteries occupied Long Hill, Surely the slopes immediately below Qsesa/s 
Camp wmuld have afforded an admirable, and safa^' position for some guns. 
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They could not have been attacked across the front of the infantrj^, and could 
only have been dislodged by an attack upon their flank in tiiriij which would 
require time and fresh dispositions. The guns and the infantry support each 
other, though separated by 800 or 900 yds. 

The requisites of a good position for artillery are simple enough. It 
should have a moderate command over the point at which the fire is to be 
directed, should be easy of access from the point of approach, afford direct 
cover for the limbers and horses, as well as protection from being easily 
taken in flank or in reverse by the enemy^s artillery. The ground in 
front should be unfavourable for the action of the enemy^s projectiles; for 
instance, with a steep hank or declivity to the front (which would catch many 
shells falling short), broken ground, or marshy ground. The capture of 
Balaclava affords an instance of the slight effect of shells in marshy ground. 
A battery of horse artillery came into action at the head of the harbour 
against the fort, in which the Eussians had some little coehorn mortars. 
They of course knew the range accurately, and threw 20 or 80 shells 
amongst the guns. These all burst very well, but did nothing more than 
throw a little mud about. Absolute hollows should be avoided for the 
limbers, as they may prove shell traps. The need of moving the battery to 
the front without making a long detour must be remembered. 

Eew positions, of course, are good in all respects. The choice requires a 
good tactical eye, which is able to strike the balance quickly, and decide on 
the points which ought to have most weight. For instance, when near the 
enemy, and apprehensive of attack by infantry, broken ground in front would 
afford cover to the attack, and would cease to be an element of good in the 
position. The most perfect shelter of guns and gunners, and easy ground of 
retreat, become then predominant considerations. In such a position, an 
easy slope to the rear, allowing the guns to be run back and limbered up 
without bringing the liorses under fire of infantry, is valuable. On an ex* 
posed flank, tbe immediate neighbourhood of a wood is dangerous. 

So far I have treated of considerations which, although they should be 
understood by all officers — for without knowledge of them there cannot be 
intelligent co-operation — yet are mainly the business of artillery officers them* 
selves, I now come to the larger and more generally important question of 
the general handling of artillery in the field. It will be convenient to treat 
this from the separate points of view of the attack and defence. In the recon- 
naissance of a position preparatory to attack, it will probably be necessary to 
use artillery to force the enemy to display his position. If anything is really 
to be gained by this, he must be pushed wnth some force. We generally see 
horse artillery used in our manoeuvres for this service. As the whole 
object is to draw fire on the guns, and force the enemy to shew his hand, it 
must be a mistake to use horse artillery, and run the risk of crippling it 
before its hour arrives. 

When the point of attack is decided, the artillery must prepare the attack, 
concentrating its fire on it, and maintaining it with vigour to the latest 
moment, directing it when the attack is fully engaged on the eiiemy^s reserves. 
Tlie accuracy of rifled guns enables the fire to be kept up over the heads of 
the assaulting troops almost to the moment of contact. 

To concentrate a fire means now, more than ever, to disperse batteries. By 
dispersing the guns over the artillery zone that I have spoken of, you obtain 
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large!}’ increased power over the ground occupied by the enemy. From a 
position directly in face, you often see but the mu^szles of the guns of a battery ; 
by going SOO or 400 yds. to the right and left you open the limbers of, the, 
flank guns. By posting the guns on different points of the semicircle over 
which you range^ you open up numberless hollows and folds of the ground in 
which troops are placed^, creating a general fidgettiness and sense of in- 
security^ and exerting a moral effect by the number of points from which the 
fire proceeds^ which is wholly wanting when the guns are massed in large 
batteries. In many accounts of the battles of the late war, stress is laid on 
the way in which the French were disturbed by the unexpected places from 
which the Prussian artillery opened fire. At the same time, the fire is fully 
concentrated on the desired point, and the guns themselves are far more 
secure because not crowded in a place unfit for them, but placed at wide 
intervals. On this point I will notice a i)revalent idea which I think an error. 
It is said that one gun should never be placed alone, under any circumstances. 
This is founded on the notion of maintaining a constant fire, to prevent an 
enemy rushing upon a gun when unloaded — true, to a certain extent, with 
smooth-bores at close quarters, though exaggerated then, but absurd with the 
longer ranges of rifled guns, and especially so in the case I am now consider- 
ing, of a distant fire preparatory to attack. Suppose the crest of a hill 
affording good positions for four guns, at intervals of 20 or ^5 yds., but no 
other place except spots for one* gun each, 80 or 100 yds. on either flank. 
It would be ridiculous not to place the guns there ; they are parts of a huge 
battery of perhaps 100 guns, extending over miles of ground, and the thing 
w^anted is to place each gun best, whether alone or not. Two guns well 
placed, carefully served, with every round telling, are wmrth six exposed to 
fire and hurriedly served. Nothing is a greater mistake than to cram more 
guns into a position than it wilt bear. I believe that one of the things most 
borne in upon Prussian artillerymen in the late war, was the necessity of 
taking very large intervals between their guns and limbers. 

I want to make myself understood upon this point. Excessive dispersion 
of guns without a definite and important object entails many evils. The 
battery is the tactical unit, and as a general rule it will be most convenient to 
keep it together ; but just as there are occasions when large masses of guns 
may be concentrated, so there are other occasions when the guns of a battery 
may be more widely separated than usual. To make a fixed rule that one 
gun is never to be alone, and to carry that out, in a narrow sense, is to create 
mischief and confusion. 

There may be occasions when guns will be massed together in considerable 
numbers, but the introduction of rifled guns must tend to make them very 
rare. Fire can now be concentrated from points in such a large arc, and 
with so much more effect than by the direct concentration of the guns them- 
selves, that the disadvantages of massing guns appear more prominently. 
These are, that they interfere with the action of the otlier arms, and are vulner- 
able to the attack of skirmishers in an especial degree. Further, if the 
country is not very open, the mass of carriages in advance or retreat has to 
pass by one or two roads^ bridges, or defiles, thus causing delay and difflculty^ 

The Prussians discovered the powder and freedom given by rifled guns 
working on the flanksi At Sadowa they stuck to their old principles, and 
tried to get to the front in the centre of the; battle. They could not find 
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room, and did nothing. In the French war, the guns were mncli more on the 
flanks,' notably at Sedan, where the batteries on tlie flank and rear of the 
French above Floing were a marked feature of the battle. 

Guns may often be pushed forward on the flanks so as to overlap the 
enemy on both flanks, and squeeze him out of a* position. If there is any 
ground for artillery on the flanks within range— that is to say, a mile, or a 
mile and a half oii either flank — this is perfectly safe. If the guns can find a 
position to annoy the enemy seriously, he must either penetrate between them, 
and the main body to cut them off, make a direct attack on them, or again 
outflank them. He cannot attempt to cut them off without getting squeezed 
between them and the guns with the main body. If he makes a direct attack, 
or flank attack on the outer flank, his whole position of defence is shaken, 
to say nothing of the loss of time in making his dispositions for attack. 

The position at Frensham, between the Great and Little Ponds, facing east, 
is an example of what I mean. An attacking force at Kettlebury Hill could 
outflank it, both right and left, concentrating an artillery fire on the rear of the 
position from Locke's Hill and the ground above on one flank, and the hillocks 
beyond the Devil^s Jumps and towards Grey shot Down on the other. All 
the forces support each other with artillery fire. The Frensham force can- 
not move across the common without the risk of being crushed between all 
three, or attack either flank without in turn exposing itself. The radical 
fault of the position is, that whether, occupied compactly or with some exten- 
sion, its flanks and rear are insecure against an active artillery, without an 
immense extension, whilst the openness of Frensham Common in its front, 
which is an obstacle to direct attack, is also an obstacle to counter attack. 

The full development of the power of rifled artillery will, I believe, only be 
attained by still bolder movements on the flank and rear of an enemy, sending 
guns with strong escorts to make long detours to seize positions from 
which the whole position of the enemy may be shaken. There is always such 
ground to be found by a tactical genius, and even where the real effect of the 
fire may be comparatively trifling, the moral effect created by the sudden and 
unexpected appearance of a force of doubtful strength in a dangerous neighbour- 
hood will go far to loosen the hold of the enemy on his main position. These 
extended flank attacks of artillery wnll of course be combined with the deter- 
mined attack of the main position. They are no doubt to some extent 
dangerous — the force may he thrown upon an eccentric line of retreat, cut off 
from the main body, sometimes sacrificed altogether; but the possible results 
are so brilliant that a general who thoroughly" understands the power of rifled 
guns will not hesitate to develop his tactics in this direction. Horse artillery 
find one of their main uses in these extended movements, but to gain the full 
advantage of the freedom of artillery, we must, I think, alter our system of 
escorts. The escort of a battery now is ludicrously insufficient. A troop — at 
the most a squadron — is sent with a battery of horse artillery. What use is it ? 
Any attack made on the battery by cavalry would be made most certainly in 
superior force, and against a few infantry skirmishers the battery is 
powerless. The escorts of detached batteries should always, when possible, be 
composed of both infantry and cavalry, and should be of sufficient strength to 
hold the front and flanks of the battery against sudden attack. The escort is 
the eye of the battery, and should, by its skirmishers, search and overlook all 
the ground on the front and towards the flanks, particularly the most exposed 
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oiie^ so that the commanding officer of the battery will be relieved of all fear 
of sudden and iiiipereeived attack^ and free to devote himself entirely to the 
effect of liis own fire. It is impossible to lay down absolute rales for the 
strength of escorts ; they must depend on the service for which the artillery is 
required, and the degree to which it is separated from the main body. 
Probably, when separated at all, the escort ought seldom to be less tliaii half 
a battalion of infantry and two squadrons of cavalry. What can be more 
absurd than when a battery has got into a good place, and established a fire 
on the flank of the enemy, to see it obliged to retire before the fire of a dozen 
skirmishers ? 

I know that the subject of escorts is rather an unpopular one. Com- 
manding officers and brigadiers dislike their regiments and brigades being 
weakened ; the officers who command the escort consider it a disagreeable and 
inglorious duty. Opinions differ as to the formation of the escort. The 
author of tlic Tactical Retrospect” is strongly in favour of a special and 
permanent escort, but a recent pamphlet wdiich many in this room may 
have read, by the Prince of liolienlohe-Ingelfingen, the Commandant of the 
Brigade of Artillery of the Prussian Guard, is as strongly against it. I 
believe that although there are many advantages in accustoming the same 
bodies of troops to work together, the practical difficulties in the way of a 
permanent escort would be very greats and that it would be better to form it 
on the spot for the particular service required. I have spoken of the force as 
an escort, and this, perhaps, rather conveys the idea of a small force, entirely 
subordinate to the battery; but it is obvious that it might often be of very 
considerable strength, and that the officer commanding might or might not 
be the artillery commanding officer. The reason I speak of it as an escort is 
that I suppose the artillery attack to be the main object, the other troops 
being only for the protection of the artillery, though of course the dispositions 
for defence would rest with the senior officer. I feel sure as the subject is 
considered and discussed, whatever there may now be of prejudice will give 
■way, and it will be seen that the -whole benefit of the invention of rifled guns 
depends on their latitude of movement, that there cannot be this without 
security from attack and capture, within reasonable limits, and that the part 
of both guns and escort in the critical flank movements of which I have been 
speaking is of the highest importance, and one that offers the highest opportuni- 
ties of distinction to both. It is of course impossible that in very rapid and 
extended operations an infantry escort can accompany horse artillery. I only 
say whenever it is possible the three arms should be together, and infantry 
should always follow if there is a hope of their being able to get up. 

The advance of the artillery on a position after it has been stormed, is 
rendered more difficult by the increased range of guns. When guns used to 
fire at 7 00 or 800 yds., it was easy to see when to limber-up and advance. Now 
that' the guns are probably firing at two or three times that range, they may, 
after supporting the attack from their first position, either not see the right 
moment to advance, or be delayed by the length and difficulty of the ground 
they have to traverse, so that the infantry, after their first success, may find 
themselves again in face of the enemy, exposed at perhaps short rang© to 
ariiileiy fire, without the support of their own, artillery. Here is one of the 
most difficult problems for the commander of the artillery — to provide for 
the , effective cannonade of the first position,, to cover a check or repuke, and 
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at the same time to be forward for the second attack. ^ Some batteries of the 
reserve may be pushed forward as much as possible with the infantry^ taking 
all the advantage possible of cover^ or if the greater part of the artillery has 
been engagech those batteries which soonest cease to be useful must be sent 
forward. In any case^ the operation is a difScult one. Probably mitrailleuses 
■would be useful here. They have a terrific effect at short ranges/ are light, 
and easily moved, and expose few horses to fire. A few mitrailleuses/ crammed 
up with the infantry, might be at hand at once, and exercise a powerful effect 
in supporting their lodgment, and in preventing the retiring enemy from 
re-forming. 

In the defence of a position, the part of the artillery must always be most 
important. The position of the guns must be carefully chosen, so that every 
inch of the ground over which the enemy can advance should be seen, and 
particularly that a strong fire shonld be concentrated on the roads and 
the ground on which it is probable the mass of the force will advance, whilst 
at the same time the guns must be protected, if possible, by the natural forma- 
tion of the ground, but where this is not practicable, by vigorous use of the 
spade — the ^^demoralising spade as it has been called, but here at least 
there can be no ill effects from its use. Whilst occupying all the points from 
which direct fire can be obtained, it is equally, or even more, necessary to take 
advantage of the flank fire that can be obtained. A position is like a fortress, 
and can only be effectively defended by seeing the whole ground in -front. To 
follow the analogy, it is essential that positions in front of the main line in 
the nature of outwxxrks should be vstrongly occupied, and held with firmness, 
to make the enemy develop his attack, and prevent anything in the nature of 
a surprise. Last autumn, if some points had been held in front of Fox Hills, 
if even the knoll behind which the Household Cavalry and the 42nd xvere to 
be seen had been occupied, would it have been possible for General Lyson^s 
Brigade to break in upon the position with such disastrous effect? A strong 
position in itself may often be very weak, if held only in one main line. If 
forced at one point, wliich may well happen by the good tactics of the opposing 
general, all may be lost. 

No defence can be thoroughly efficient without taking advantage of oppor- 
tunities of counter attack. For this purpose it -^'ill be convenient to have the 
horse artillery on the flanks, to manoeuvre on the flanks of the advancing enemy. 
Occasion may offer of firing on him when massing for attack behind ground which 
secures liim from direct fire. If the horse artillery, and indeed all artillery 
not required in the main front, is disposed on the flank in echelon, it is 
not only powerful for counter attack, but ready also to meet and counteract 
the flank attacks of the enemy, to which it is almost certain he will resort. 

I have laid great stress on these artillery attacks and counter attacks, 
because, in my huinble judgment, it is the direction in which the full advan- 
tage of modern artillery is to be sought* 

I know that high authorities advocate the employment of artillery in masses 
^amongst others the author I have already mentioned, the Princeof Hoheiilolie- 
Ingelfingen, wlio himself (at the attack of St. Privat, I believe), massed 84 guns 
with distinguished success ; and I will add that, from all 1 have heard, the ten-^ 
dency amongst the higher Prussian artillery officers during the late war was 
to mass their batteries. It would be most unbecoming in me to announce 
any ew cathedra opinion ; but having been led to hold different views, let 
me simply give my reasons, and you can judge what they are worth. 
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First;, altliougli tlie ^ Prussian artillery showed ' marked improvement since 
1866 ^ and although a general ■ impression ' exists that it was very perfect^ 
I think most Prussian officers 'ivoiild say that there w^as still plenty of room 
for improvement in its tactical performances, "Witness the able pamphlet 

Die Scliiiden der Organisation der Preussichen Artillerie/^ 

Next^ something must be allowed for the natural tendency of artillery 
coDimaiiding officers to wish to keep large masses under their own hands. The 
mere fact of having brought a large number of guns into action has some- 
thing sensational about it ; it strikes the imagination^ and is sure to be re- 
meinbered. The recorded facts of artillery in the wars of Napoleon are 
chiefly concentrations of large numbers of guns^ and it is even yet hard to pass 
from the letter of Ms tactics. ■ 

I am for from saying that artillery should never be massed now, only that 
the occasions are much more rare, since guns can now work effectively over a 
far larger arc. 

The evils of concentration are these : — The guns obtain only a direct fire 
on their object. Tiiey hamper the other arms, are less protected by them, 
and cannot support their attack so long, as a general rule, as when dispersed. 
Unless tlie country is very open, and practicable for all arms, the guns must 
either arrive unsupported, or be late in coming up. Prince Hohenlohe advo- 
cates the reserve artillery of a corps d^armee marching at the head of the main 
body of infantry, on the special ground that a mass of artillery can be utilised 
ill action before the infantry comes up, for half an hour or more ; and Captain 
Laymann takes much the same view. What if an attack upon this mass of 
guns should be pushed home by swarms of skirmishers ? I believe the very 
ease might have occurred to the artillery of the Crown Princess army at Sedan. 
It was pushed forward early in the morning across the Meuse, towards Floing, 
and was long unsupported. Blumenthal was very uneasy about it, and per- 
haps if Ducrot liad remained in command of the French, and carried out the 
retreat he wished, the blot might have been hit. 

Lastly, masses of artillery, like cavalry, may be kept in hand for grand 
opportunities that never come. 

What, then, are the modifications in artillery tactics to be looked for in the 

immediate future ? 

Extension of front and depth, both in attack and defence. 

Dispersion of batteries, both for security, and more effective concentration 

of fire. 

Employment of horse artillery on the greater radius, field batteries on the 
less. 

Bolder action of guns on the flanks and rear in detached positions. 

Large escorts with detached batteries handled as a separate tactical force. 

Care to take advantage of shelter in moving. 

Large intervals between guns when moving, and between limbers also in 

action. 

The sacrifice of guns, if necessary, to secure the success of the main 
operation. 

These are some of the principles by which we must guide ourselves in the 
future application of artillery. ^ In wimt I have, already said, I have tried to 
bring them into relief. It remains for me now to touch upon the more promi- 
nent faults which we see committed in the handling of the arm, to consider 
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liow tliey can be aYoiiled, and, finally, liow tbe systematic tactical training 
can best be given, which is, I believe, the greatest want of our army at the 
present moment, not only in the handling of each arm to the best advantage, 
but in the higher and only real sense of tactics, the handling of the arms in 
combination. 

And here I wish to say that any criticisms I offer are made in no dogmatical 
spirit. They will count only for what they are worth, yon can judge them 
without the bias of any personal weight, and can readily form your own coii« 
elusions. The one thing I earnestly wish, is to excite interest and discussion 
on the subject. There can be no progress without discussion, but out of full 
and free discussion truth will finally prevail. I need hardly add that as I 
claim no personal authority, .neither do I wish to claim any monopoly of 
tactical knowledge for artillery officers. To fail in technical artillery know- 
ledge would indeed be disgraceful to us, but in the school of tactics we are all 
learners together; we are fully sensible that the faults committed in the field 
are often our own, we wush to study together how to avoid these faults, and, 
hand in hand, to advance the knowledge and power of the noble service to 
•which we all belong. 

Horse artillery is too much -used with disregard of its special advantages. 
It is commonly sent a few hundred yards to the front to open fire at the com- 
mencement of an action. Thus it may be crippled early in the day for no 
corresponding advantage. A few moments are of no importance, and in every 
point of view^ field batteries are more effective in direct fire. It may, of course, 
be necessary to push horse artillery with cavalry some distance to the front, 
beyond tlie effective range of the guns with the main body. I only contend 
that horse artillery ought not to be used for direct fire wlien field batteries are 
available before the crisis of the action, nor ought it to be placed in position 
in the main line of defence without very cogent reason. 

A Trench troop of horse artillery was sacrificed in this way in the Crimean 
war at the Tcliernaya. It defended the Traktir Bridge at short range, and in 
a position where a field battery might have found &tter cover and fought 
with better effect. 

In spite of the recent order of H.Pt.H. the Commander-in-Gliief, artillery 
clings desperately to the other arms. The guns move more independently, 
but at the hottest time guns and infantry are pretty sure to be jammed up 
together. The field day I have already quoted is an instance — a brigade of 
infantry and several batteries jostling each other upon Long Hill. "Surely 
the mass of artillery should have been upon the range behind, over tlie 
steeple-chase course, with some batteries of horse artillery on the slopes under 
Ctesar^s Camp. 

Again, in an attack on Csesa/s Camp and Beacon Hill from the nortii, 
little can be done by artillery in the plain in support of the direct attack of 
infantry, but is there not some field on either flank for detaching artillery, or 
rather a strong mixed force ? The position is a very strong one against direct 
attack, but on the flanks and rear it is assailable, and is moreover an awk- 
ward one to retire from. 

Again, in the attack on Box Hills by General Carey, was there not scope 
for a free use of artillery considerably on the right of General Lysons^ brigade, 
so as to gain the height and sweep the position in flank as soon as the 
mask should be thrown off? And for the cavalry and horse artillery of the 
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defence, or at all events part of it, was it not an error to retire before tlie 
brigade directlv across the narrow plateau, and towards the remainder of the 
force ? I believe an eccentric retreat towards the left, the guns remaining on 
General Lysons"" right, would have done much more to check his advance, and 
have given more time to Sir C. StaTeley to take up a second position. There 
would have been no more risk in this, I think, but in any case safety was not 
the first consideration. The whole brunt of the defence was thrown upon the 
troops at that point, and they were bound to sacrifice themselves to gain time. 

Guns are generally too crowded, and positions taken up in a hurry. This, 
no doubt, arises from the anxiety to be doing something, and from the small 
space over which the guns are manceuvred. It would soon be corrected if the 
batteries were accostorned to a freer handling. 

G uns should never be in the same line with infantry ) mitrailleuses may 
probably find a place with them in the close attack of positions, but guns are 
liard to place effectively under infantry fire, and their fire is less effective at 
rifle ranges. Infantry would occupy the ground better. 

This ought to be well understood, for nothing is a more common error in 
our manoeuvres than the wvay in which skirmishers retiring retire at once to 
guns in action, instead of liolding their ground in advance of the flanks. At 
tlie very moment guns are most useful in checking the enemy^s advance, they 
are forced to retire because pressed by his skirmishers. And so it goes on ; 
tlie guns retire, immediately the skirmishers retire again to them, and so on. 

The artillery is, I think, hampered by an honourable tradition which attaches 
disgrace to the loss of a gun. This has been carried much too far. There 
wmuld be indeed disgrace in the loss of guns through carelessness, or want of 
proper precaution, but none in the sacrifice of guns for a worthy object. 
Daring in attack, and persistency in defence will seldom be carried to the full 
extent to which they are capable whilst this opinion holds its ground to the 
extent it does. 

Still more is tin’s the case in manoeuvres. Everything tends to make an, 
officer inactive. Without excitement and hope of distinction to spur him on, 
he will be little inclined to lay himself open to blame for losing his guns, or to 
take it out of his liorses by hard work. He sticks to old fashioned ways — 
to what is safe and sure. Kashness should be eneoimaged at field days, that 
we may learn what really may be safely undertaken and accomplished. 

The real safety of our guns should be confided to the other arms. Artillery 
is powerful only for offence, and the cavalry and infantry should feel that it is 
their ])art to defend the guns with wdiich they have a brotherhood in arms, as 
it is the part of flic guns to support them to the uttermost. The shame 
in the loss of guns siiould be to the brigades and regiments with which 
they are placed, tiie sliame to the gunners in allowing the other troops to be 
overwlielmed. 

Onejaiilt that much prevents the success of our field days, is the little 
idea of the operations given to the officers holding subordinate commands. 
For instance, the officers commanding batteries are seldom told more than 
to take up a position on a certain hill, or to support a particular attack, 
lliej generally onij know vaguely that the enemy is somewhere in their front. 
If lie is imagiiiarj, they seldom know what strength he is supposed to be, where;, 
he comes from, and on which point his retreat is likely to be, how far his 
position extends, on what point of the position the fire is to be directed, wdiere 
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tlie attack is to be macle^ or on what position or by what road to retire^ if re- 
treat is ordered. If there is areal enemy, although some of these points may 
be plainer, others remain just as obscure, and in addition it is generally an 
open question whether the position of a battery is to be held obstinately, or 
yielded to comparatively slight prussure— whether, in fact, the position is of 
kifficient importance to incur serious loss for. 

To go fully into this point w'ould be to open a question with a most impor- 
tant bearing on tactics — the field organisation of artillery* This is evidently 
coming to the front. Our German friends are full of it, and %oe shall hear 
enough of it by and by. I only wish here to note that I have not forgotten 
it, but it is too weighty a subject to attempt to treat in the time at my dis» 
posal. 

If, then, there are mistakes in the handling of troops committed in our 
manoeuvres, how^ can they be remedied, and how can the necessary tactical 
instruction be best given at our camps and large centres ? 1 believe that the 
greatest want of all, the missing link wdiich is altogether dropped out of our 
system, is the handling of the three arms in small bodies, the careful training 
of men and ofiicers in the minor operations of war, the march of small columns, 
advance and rear guards, the attack and defence of bridges, defiles, villages, 
detached farms, parts of a position. We devote the greatest attention to 
appearance and to drill, w’e polish and re -polish the unit initil it is the marvel 
and admiration of beholders, and when we have got every part of the inachiiie 
to a state of perfection, w'e seem to think that it will come by nature to put it 
together. Our autumn manceuvres, and indeed our large field days, are like 
trying to run before we can wialk. They are on too large a scale for efiectivc 
criticism, except as regards the strategical plan, or at all events the large tactical 
execution of it. The superior officers are too much occupied with the large 
features, and have no time to superintend details. Hence the same mistakes 
are made over and over again. Notliingis or can be criticised in detail. And 
so it must be until officers are taught to handle small bodies of troops as they 
are taught drill, and Junior officers are accustomed to handle them against 
each other. "When we take up this missing link, and only then, shall be 
able to derive full profit from large manceuvres. 

The combination of the arms is at present only possible at our camps, and 
a few of our large stations. Does it not seem that more might be done to 
train subordinate officers for command, and to implant in the minds of all 
ranks the definite principles on which they must act before the enemy? 
Amongst them must be found the future leaders of our troops; how are 
they to succeed in war unless they are trained in tactics as they are trained 
- in 4rill and interior economy? 

It is not thus that the Prussians have attained their marvellous success. 
They have not neglected the beginning ; they have indeed built upon a thorough 
and minute knowledge of details, but they have known how to keep these 
details in their proper place and due proportion, and how to subordinate them 
all to the main end of progress and practice in the wdiole art of war. Yet 
they are not blinded by success. Even now, on the morrow of it, their 
most earnest writers are freely criticising. Everywhere the cry is Excelsior ! 
Everywhere their success is looked upon as the point of a new departure. 
Why should not we borrow something of this.spirit ; not follow the lead of the 
Prussians because they have achieved the latest success, but work out the 
problems of the future for ourselves P 
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I am afraid we have sometimes rested content with the first stage^ with the 
])erfection of drill and equipment^ in which are stand pre-eminent^ and have 
thought that straight going and hard fightin*g will do the rest, or that, at all 
events, we shall pick up what we want after a licking or two. Well, is there 
time? Pteceiit wars hardly encourage the idea; there is no royal road to 
success in war more than in anything else. I do not want anything we 
have yet reached to be relaxed. Let onr drill and turn out be as carefully 
maintained as ever, but I plead for more opportunities of training in the 
field, beginning with training in small bodies that can be carefully supervised. 

I believe that if instead of our somewditit desultory and uncertain method of 
drill, we carried out more strictly and thoroughly the annual system whicli 
exists theoretically, but is often ^regarded in practice; if we thought more 
of tlie proper sequence of instruction, and gave each part of it entirely into the 
hands of the individual responsible for it ; there w-ould be a marked improve- 
ment in the tactical performances of the arms. Men learn more in a dozen 
consecutive drills, than in three times the number interspersed with other 
exercises. I think time is often lost now by a habit of looking at the year 
as a collection of weeks, instead of as a wdiole. 

The preliminary drills, all that go to make up the efficiency of a regiment 
or battery in detail, should be steadily pursued, each one its allotted time, from 
October to tlie middle of March ; then would foUow the drill of the battery 
or regiment, including not only drill proper, but the handling of the unit 
under the conditions of service ; then the brigade drills ; after this the troops 
iTould be ready to be put together for minor manoeuvres, and finally for grand 
manoeuvres. The time within which each branch of instruction would have 
to be given, would of course depend on the station, and whether the com- 
bined manoeuvres could be practised at all. 

I hope that it will soon be found possible in every military district to 
bring together small bodies of all arms, for a short time in each summer, 
irrespective of the larger manceuvres. But whether this can be done or not, 
all I am now anxious to note is that the principle of consecutive instruction 
should be rigidly maintained as an economy of time, which is more and more 
important as short service becomes the rule. 

Knally, there is one very real hindrance to the development of tactics; and 
tliat is the jealous}', or rather, perhaps, want of interest in each other, between 
tlie different arms, and not only between those with which I have now been 
immediately concerned, but amongst all branches of the service. Our 
admirable regimental system, amongst its many and undeniable merits, has 
one defect. It has fostered a selfish and narrow spirit, wdiich can see no 
good thing outside its oivn circle. This is the old spirit of the guild, and 
there can be no progress till it is utterly throivn away. The true e%j^nt de 
corps^ whilst neglecting nothing that tends to the perfection of its own corps, ■ 
and guarding its honour and reputation with the utmost jealousy, will not 
remaiis content in selfish isolation, but will reach on to the wider brotherhood 
in arms, which indeed springs into life in the stern atmospliere of war, but 
is too little sought in the piping times of peace. 

One word in conclusion. I know there is an impression abroad that only 
those wlio pe masters in the lecture room should appear here. It appears to 
me that this is entirely to misapprehend the use and object of these lectures. 
Speaking for my'self alone, I have no pretension to teach such an audience as 
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tliisj and nothing was further from my thonglits when I first consented to 
come here. It was^ I believe^ to create and foster an interest in professional 
subjects amongst a larger number of officers^ to stimulate discussion which 
might bear fruit in practical improvement, that these meetings were first 
started. It is, then, only right and proper that those serving in the command 
should come forward to do what they can, and it would be out of place for 
able and well known men to come from outside to lecture on abstract subjects. 
The lecture room here should be in close connection with the practice ground. 

I wish that these meetings were sometimes followed by discussion; but, at 
all events, if they ever strike a note in the mind of any present, they do not 
entirely fail of their object. 

The negative criticism w^hich condemns them for not being better, and 
equally condemns the training in the field, which it will not take the trouble 
to try to improve, is an enemy to knowledge and to progress. But the im- 
mensely increased interest shown on all sides in professional ^subjects, sliows 
that there is power working that must bear fruit in the future. Everywhere 
new ideas are taking root, everywhere we are recognising that knowledge is 
power, and we must not forget, what we are somewhat slow to grasp firmly, 
that union is strength. 


Aldekshot, 

March 27, lb72. 
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, 100 , ' Gekman. S|-iN. Gun, y 

(Commimicated by Lieut.-Coloiiel W. E. M/Eeilly,. C.B .3 'E.A.) ' 

Condndio)h'--T\m gun of 8-|-in. calibre is a breech-loader, haring its breech 
closed by a wedge, in the centre of which is the vent, nearly in prolongation of the 
axis of the bore. It is of cast steel, and consists of an inner* tube surrounded by 
nine cast steel hoops, shrunk on. The inner tube is the full length of the gun, 
15ff. Siins., and may be considered of three thicknesses : — Tirsl, that about the 
loading-cliamber and vent-piece, where there are no hoops. The next portion is 
cylindrical and rather thinner, and reaches to about half the length of the gun. 
This is belted by one layer of five hoops, the rear one of which is very narrow, the 
front ring l,)eiDg broad, and being also the trunnion ring. Round this layer, and 
over the powder-chamber, is a second layer of one broad hoop. The third portion 
of the tube, extending to the muzzle, is conical, and has three narrower hoops 
forming on the exterior surface steps adjoining the five hoopi above-mentioned. 
At this junction is a ring, half in the tube and half in the hoops, which prevents the 
tube breaking away to the rear from the system of hoops. 

Weight , — The weight of the gun is 9 tons, including vent-piece, which weighs 
7|cwt. " :,y- 

The axis of the trunnions passes through the axis of the bore. 

There is no preponderance. 

The rilling consists of thirty grooves, whose driving edges have a twist of 1 in 33 
calibres, or 2® 38' 42*6". 

Breech Fang , — At the end of the bore is a breech ring, which is set in an enlarge- 
ment of the rear edge of the loading-chamber. This ring is hollowed out to the 
front, so that the aciiou of tlie gas merely presses it tigliter against the enlargement 
in which it is set. 

Wedge.-^Tlm wedge is also of cast steel, is very slightly tapei*ed, and enters its 
chamber from the left. In shape it is cylindro-prismatic, its front being a plane, 
its rear semicircular in section. Its motion is effected with great facility by means 
of a screw working in two collar blocks, one at either end of the wedge, which may 
be termed the carrying screw. This screw works against a half female screw in the 
top of tlie wedge-chamber. The screw is worked hj a wrench. On the front of 
the wedge is a circular steel jfiate of slightly larger dimensions than the height of 
the wedge. This is hollowed out towards the front, and pierced through the centre 
for the vent ; but as it is necessary to preserve contact between this plate and 
the breech ling, it can be advanced by placing a thin brass plate beneath it. 

In order to press the face of the wedge firmly against the breech ring, there is in 
a slot ill the rear part of the wedge a sci*ew, on which works a collar having three 
teeth on^oae side of its exterior. When the wedge is home, by a half turn to the 
right, this screw carries the collar round with it, so that its teeth fall into corres- 
ponding slots ia the side of the wedge-chamber. By continuing the operation of 
seiewing, the screw works in the collar (which is now fixed), and thus forces the 
wedge further home, and at the same time its face against the breech ring. On the 
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end of tiie wedge a ring liandle is provided, to be used in tlie event of tlie carry- 
ing screw*’ getting out of order. A cliain attacbed to the wedge, and also to tbe 
gun, regulates tlie distance to wMcb the former can be withdrawn. 

The wn*encli is 20 ins. long, and available both for the “carrying screw ” and 
also for the “wedge screw.” The wedge can be worked by one or two men, but in 
the event of this power being insufficient, a piece of cast-iron gas-piping is put on 
the wrench to increase the leverage. 

Loading-Box. — ^The withdrawal of the wedge admits of the insertion of a 
“loading-bos.” through the end of the breech, the front end touching the breech 
ring, the rear end being rounded off. It is a tube of. cast steel, and is kept in its 
proper position during loading by two latches, which turn on pivots in the breech 
and “ catch ” against two bearer pins. It is probable that a “ shell ” or half- 
cylinder will be introduced to supersede this “ box,” which will have the advantage 
of being lighter. 

Tmi-Bmli, — The vent-bush passes through the wedge in prolongation of the axis 
of the bore, when the breech is closed, to avoid weakening the gun. It is of steel, 
having a copper ring in front of it; this ring can be renewed when worn out. 

The bush is somewdiat thicker in its front part than elsewhere, to secure its 
position ; its rear end is closed by a jiiece of metal working in a concavity in the 
breech-piece, on a pivot. This has a slot cut in it to take the friction bar of the 
tube when placed in the vent. 

BigliU. — The gun is provided with two fore-sights and tangent scales, the latter 
graduated in degrees up to 15^. 

Brojectiles. — ^The projectiles provided for this gun are chilled and common shells, 
2 J calibres = 20 ins., the head being 1*8. 

Chilled Shell. — 1*3 of a calibre, the rounding of which is obtained by a circle 
whose radius equals twice the diameter of the shell without the lead coating. Its 
bursting charge is 2*42 lbs., and the length of the hollow is limited so as to leave 
the whole of the head solid. The base is closed as in the British service, with the 
exception that the plug is provided with a ring by which the shell is hooked to the 
tackle in raising it. Tor moving the shell a short rope is provided, having a hook 
at one end and an eye at the other. There is a loop in the rope ivhich is passed 
over the point of the shell when the hook is attached to the base ring. 

Common Shell. — ^The common shell has also a length of 2 J calibres, of which one 
is that of the head. There are two extractor holes in the head, to enable it to be 
lifted by means of a clip. 

The burster is 11 lbs. 

Tor facility of fabrication, a hole is made in the base, which is filled up by a left- 
handed screw plug. 

Cartridge. — The cartridge, 871 lbs., contains 28 J layers of hexagonal prisms, 
19 in each layer, or 447 prisms, and is 24*2 ins. in length. The material of the 
cartridge is silk. The 81-lb. cartridge has 868 prisms, and is 20 ins. in length. 

The cartridges have^ therefore, hexagonal form, with the edges rounded off. 
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Fridmi Abe. — The friction tube is of qiiili, at the open, end of which is choked 
ill a short piece of qiiiil containing the detonating ■composition and a wooden plug, 
through which passes a brass friction, its outer end terminating in a ring, its inner 
end' being turned back. 

The lanyard has two branches, one end in a loop wdiicli is laid 

over the tangent scale; and thus during the service of the gun the lanyard is 
pemanently attached. ,The other branch, which has the hook at its extremity, is 
provided with ' a loop which is hooked on to the bearer pin or hook, and thus 
provides a similar aiTangement as in the British naval service. 

Ma^idii^ ofMre.—-lt is considered that this gun can be properly laid and fired 
vat the rate of one round per minute. 

V Feneiraiwn . — No data are given as to range or elevation, and little 'as regards 
penetration, but it is calculated that the chilled shell will penetrate at 500 yds. a 
target having 8 ins, of iron, with teak backing of 10 ins. thickness, and double 
inner skins, each of f -in. iron. 

Loadi)iff,—Mi%i loading, the loading-box must be withdrawn, to allow the 
wedge to be screwed home. The withdrawal of the wedge and clearing the vent 
are performed during the running up of the gun. 


The Glut. 


Breecli or inuzzle^oacling . ........ B. L. 

Calibre ins. 8'44 

'Grroaves, n limber . . . . . 30 

r2'^3S'.l-2’6",or 

Pitch of rifling 4 1 in G8 cals, for 

(.driving edge. 

■(overall ins. 188*64 

'E'eiigtli' ....'K, of bore 1'62 , 

(orrining " 126*38 

; Breech prepoBderance lbs, 0 


(180,lo*8Ib.in,^ 

Weight of piece ewts. < eluding vent- 

(. piece. 

Material and method of con- 
struction Cast steel. 

Sj’stem of brcecli-loadiiig Wedge. 

Initial velocity vritli battering or 
highest charge ft. per sec.| 

Kapidity of lire P 


Battering 

riieiiorshot 


Anmimlimu 


j diameter ins. 

(■■length 20*o9 
I weight, filled... lbs, 174-16 
kbursting charge „ 11 

(material Chilled iron, 

diameter ......ins. ^ 


Batfceriim (IcngH^ S0*of 

sMorSi weight,fillcd...lbs. 277*lc 

•or&hot (bursting charge,, 2*4: 

Battering or highest chinrgo 

of powder 37*4f 

Service or ordinary, do 30*8( 
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101. Account op the Bursting op an 11-in. Cast Steel Krupp Gun, 
AT Cronstadt, on .Sept. 29, 1871. Extracted from tlie ‘‘ Arcliiv flir die 
Artillerie xind Ingenieiir Offiziere des deutsclien Eeiclislieeres.” Berlin, 1872. 

(Communicated by Lieut, E. E. B# Loraine, E.ILA.) 

An article wMcli lately appeared in tlie Eussian Iiwalides/’ and was from 
tlience transferred to the Sliiitair Wochenblatt/’ relative to the bursting of an 
114n. Kriipp gun at Cronstadt, on October 11, 1871, is worthy of notice. As, 
however, the explanation of the mishap which is there attempted contains so nmch 
that is unintelligible, and, as far as it is intelligible, admits of serious question, we 
purpose, before placing it before our readers, to offer the following sketch of the 
attendant circumstances. 

The front conical part of the gun burst as far as the front strengthening ring on 
the first occasion of being fired with a charge of 90 lbs. of prismatic powder and a 
double shell weighing 495 lbs., after two rounds had already been fired with 64 lbs. 
of prismatic powder. The cone broke into two parts, the line of breakage being 
nearly perpendicular to the axis of the piece ; the rear and shorter part (about a third 
of the length of the cone) was itself separated into two smaller pieces by a longi- 
tudinal fracture. The front part was burst into four larger pieces. The broken 
surface of the body of the gun ran irregularly, partly under the ring, partly outside 
it, and the bursting took place (probably) when the base of the shell was from two 
to three feet from the muzzle of the gun. The gases which streamed out of the 
broken part of the gun to the rear knocked down part of the gun detachment, with- 
out, however, injuring anyone. Some of the fragments which flew to the rear con- 
formed precisely to the direction imparted to the gun on recoil ; others fell straight 
to the ground. Of those which flew to the front, two fragments ricoclietted several 
times on the ground, and eventually settled in the sea, at a distance of about 
33 yds. from the gun, conforming . in their flight to the direction of the projectile. 
One of the latter fragments has already been recovered. A larger fragment, wliicii 
was broken off close to the strengthening ring, still lies in the sea. 

To judge from the appearance of the broken surface, the steel was faultless, so no 
blame can be attributable to it ; and by means of several impressions of the lands 
and grooves taken at the place where, from the surface of the fracture, we may 
infer that the breakage began, the probable conclusion has been arrived at that the 
shell was jammed in the bore. Precisely the same arrangements were made for 
loading with the double shell as with shot of ordinary length, so that the powder 
chamber was shortened by about 2*3 in., and the pressure on the shell and the bore 
consequently increased. In addition to this, some of the other double shells which 
were experimented with displayed a very porous surface. 

At tlie manufactory the following rounds were fired out of the gun — viz., one 
with 66, one with 77, and four with 88 lbs. of prismatic powder, and in each case a 
full sized projectile weighing 517 lbs. 

We now proceed to quote the article extracted by the ** Militair Wochenblatt,*’ 
from the Eussian “ Invalides ” : — 

^^The chase or unstrengthened part of the gun burst on the first occasion that it 
was subjected to a charge of 100 lbs, (Euss.) of prismatic powder, and a projectile 
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weigimig 550 lbs, (Eess.), a special committee liayiag. been appointed to superiii* 
tend tlie experiment. 

The bursting was not caused by tlie jamming of tke ^sbot, as tlie; lands and' 
grooves were everywiiere quite uiiinjiired (?),^ but in tlie opinion of tbe committee 
ft was probably due to a flaw in the metal near the muzzle; and this opinion was 
founded on the general direction of the fracture,, on the appearance of the metal at 
the fracture, and on the position of the fragments torn from the gun. The most 
characteristic circumstance was the tearing off of Bome of the fragments close to the 
muzzle, where on one of the surfaces of breakage a fibrous expansion of the metal 
was not observable, while it was to be found on all the others. Such a crack, how- 
ever, entirely without indentations, notches, or crumbled bits, is peculiar to metal 
wiiieh has been burst at a spot where there had previously been a flaw (?). 

Experience teaches us that such flaws originate at the boring of guns out of east 
(and not wrought) metal, on the surface of -which hollow spots are discernible. 
Experience has equally taught us that such flaws are only to be found in the chase 
of a gun— “Xiever in the chamher. When the gun is bored out, most of these flaws 
disappear, but they are sometimes so fine that the eye cannot detect them, and when 
they remain on the surface of the bore they may cause the bursting of the gun. 
However, this but rarely happens, and the writer knows hut of one case in which it 
has happened. 

At Slatrusk a star-shaped flaw was discovered in a 4-pr. steel gun, after it had 
been bored out. Wlieri the gun was further bored out tlie flaw disappeared, but a 
very careful examination revealed traces of it, as fine as hair, at the muzzle of the 
gun (were these traces offshoots from the star-sliaped flaw ?). This gun was then 
subjected to the most careful experiments, and at the 813th round the muzzle tvas 
torn off, and the fracture was found to he in the same direction as the above- 
mentioned flaw (?). 

^‘This was analogous to the bursting of the 11-in. gun, with this difference — that 
in the one case the previously existing flaw was pointed out, in the other it was not. 
The largeness of the charge had nothing to do with the matter, but the sole origin 
of the mischief was a pre-existent flaw in the bore of the gun. Flaws are often to 
be found in cast-iron and bronze guns, without necessarily causing them, to burst. 
They can never be quite avoided. The expansion of the powder gas at the muzzle 
of an li-in. gun is as nothing* against the resisting power of steel tubes of such a 
calibre. It is therefore higlil^* probable that the bursting of the gun in question was 
caused by a flaw near the muzzle.’" 

However we may be disposed to examine the explanation here attempted, we 
must necessarily come to the conclusion that it cannot hold water for one moment, 
since no one could really jjoint out in tlie fragments that were picked up the flaw 
near the muzzle ascribed to the gun. The proof of such a flaw should be demanded, 
because every crack produced by the force of powder, or in any violent way what- 
ever, shows a crystalline or fibrous structure of the metal, which is not the case with 
cracks, whether in the shape of holes or fissures, which are produced during the 
founding of tbe metal, and the difference between the two is such that it can be 
plainly recognised even by the eye of the uninitiated. But, as regards the circum- 
stance from which it has been infeiTed that one may assume the existence of a fault 
in the metal arising during manufacture from the fact that one crack displayed no 


* I'hfi iwles of iaterrogiition wo m every case those of the writer in the AreMr/’ 
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fibrous structure wMle tbe others did, it is well Icnown that this fibrous structure 
tends to disappear, and to give place to a clean, smooth, cry staiiine surface, in pro- 
portion to the suddenness with which the bursting of the metal takes place. Now, 
the beginning of every bursting of a gun naturally lasts a shorter time than the end 
of it, and so different structures will continually be recognised in cracks which have 
not been quite simultaneously produced, provided the excellence and homogeneity 
of the metal of the gun leave nothing to be desired. 

Whether the cause which made the ll-in. Krupp gun hurst at the muzzle will 
receive a completely satisfactory clearing up may be left undecided. Meanwhile we 
may rest satisfied that the present is an exceptional case, and to anticipate all exeep- 
tional cases we may characterise as an impossibility. In any case it would be 
easy at once to make the muzzle ends of rifled guns stronger than is customary, or 
even to strengthen them not immaterially by the addition of a reinforce ring and 
ojee ; but even this arrangement would not obviate the possibility^ of a gun thus 
strengthened occasionally splitting at the muzzle. 

And here let us call to our recollection the Lancaster guns which were brought 
into use in the Crimean war, and subsequently abolished. These guns had smooth 
elliptical bores, with an increasing twist. Their elongated projectiles were made to 
fit the bore, in whicli they received the same rotatory motion round their longer 
axes as the projectiles of rifled guns. As the Lancaster guns were muzzle-loaders, 
and had therefore windage, a jamming of the projectile occasionally took place, the 
result of which was either the breaking np of the same, or the splitting of the chase 
of the gun. The construction of these guns was therefore a failure. 

If any dirt, or indeed any foreign matter, be collected in the chase of our present 
rifled guns, the projectile will not take time, on the discharge of the gun, to force it 
out, but will force its own way over it. Then if the lead coating cannot find sufficient 
room, the natural result is either the splitting of the steel tube or the smashing of 
the projectile. 

At experiments which were made with smooth-bore muskets more than thirty 
years ago, merely for the purpose of clearing np this matter, barrels which had 
previously been stopped with sand or dirt were almost Invariably split at the muzzle 
by the round lead bullets which were fired out of them. 

Again, with reference to the position of the fragments of the 11 -in. gun, we may 
remark that when on the bursting of a gun parts of the same fly in a forward direc- 
tion, such can only Iiave been effected by means of the shot impelled by the explo- 
sive force of the charge, xilso, the mere failing of some of the fragments in a 
downward direction, and the fact that some of those fragments were not also hurled 
sideways by the force of the powder, may, if not with certainty, at least with great 
probability, lead to tlie final conclusion that the chase of the gun was certainly not 
burst, but simply split by a jamming of the projectile in the bore, although this 
might also have been accompanied by a sideward motion of the fragments. 


* TBe German word is ** tminoglielikeit/* wBicli must cither be a printer’s error, or a result of 

the very ohscure, involved style which characterises the writer in the “ Archiv.” 


A FEW HINTS UPON COLLECTING OBJECTS 


OF 

NATUEAL HISTORY. 

BY 

Me. H. WHITELY, 

CUEAIOB 01? THE HrSEHM, BOYAL ABTILHBBY IJfSTiTUTION, WOOLWICH, 


Doubtless tliere are many members of tlie Institution who would 
gladly contribute to the collection of Natural History^ did they but know 
what to collect^ and how to preserve the specimens when collected* The 
following brief remarks are published with the view of assisting the 
student^ and to facilitate the classification. 

Commencing with mammals : — Skulls of all the larger species would 
be of great interest^ want of space making it undesirable that the skin of 
the whole animal should be sent ; the smaller species: — such as batS; rats^ 
mice, moles, &Ci— may be either skinned or preserved entire in large 
bottles, or small wooden kegs ; any kind of spirits* will do to preserve 
them ill, and if of ordinary strength may be diluted with one-fifth of 
water, unless it is necessary to crowd the specimens ; when such is the 
case, the water must be omitted. 

It will add greatly to the perfect preservation of the specimens during 
transportation, if each one is wrapped up in cloth or paper. In packing, 
place all the lai*ger specimens at the bottom, and if there are any very 
delicate ones, they must be separated by means of some immovable 
partition to prevent any damage being done to them in case the vessel 
should be inverted; great care must also be taken, before the final 
closing of the vessel, that it is perfectly ML 

All speciineus should have an incision made in the abdomen to admit 
the spirits ; if several of a kind are preserved, the intestines of some 
may be entirely removed to insure their perfect preservation. 

The best plan of capturing the smaller animals, such as rats, mice, &c., 
is by means of the common rat and mouse traps ; those caught alive in 
traps will be found the best. The traps can be baited with fish, corn, 
fruit ; toasted cheese will always be found a most attractive bait. By 
this means many animals will be taken that were previously unknown 
in the locality ; for many of them being nocturnal in their habits may 
have escaped observation. 


^ It is advisaMc to add a little tartar emetic, as cases hare arrived at tEe lastitutioE froua wMcH 
tLe spirits Rad hmn abetracted, and coasegueatlj tire speelmeas were completely deslaroyed. 
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Fine sand smootUy laid in open spaces in woods^ or in tracks leading 
to or from ponds ox’ streams, wiU often indicate by tbe impressions left 
behind that there are those in the neighbourhood that yon would be 
pleased to become better acquainted with. 

The larger mammals in most cases can be obtained by placing 
strychnine on any bait laid for them. 

Skulls may be preserved by boiling, or cutting away the muscle and 
drying, or by putting in spirits ; but in every case care should be taken 
not to cut or mutilate the bone. 

In the case of antelopes and deer, when not convenient to take the 
whole skull, snfScient should be taken to keep the horns attached. 

When the skin of any of the larger mammals is to be preserved, the 
following mixture may be used : alum two parts, saltpetre one, to be 
pounded into a fine powder and well mixed ; at the same time it must 
be stated that arsenic is the only true curative agent, all others only 
answer for a short time. Every portion of the skin must be covered 
while in a fresh state ; the skin may then be allowed to dry partially, and 
when folded up, the hair side should be placed outwards. 

Birds, 

In making collections of birds, the following notes should be taken : — 

Length from tip of bill to the end of tail, expanse of outstretched 
wings, length of wing from the carpal or first joint. If put down in this 
manner — 20, 36, 10 (the figures repi'esenting inches), the first will stand 
for the length ; the second, the outstretched wings ; the third, length of 
wing from first joint. The colour of the eyes, feet, bill, or any other 
naked part ,* the sex, which should always be given ft’om dissection ; the 
date and locality. If the specimen is numbered and a note-book kept, 
the whole of these remarks should be recorded against the number in 
the book; when no book is kept, they should be written upon a label 
and attached to the bird. 

For preserving the skins of birds there is nothing equal to arsenical 
soap, which may be made in the following manner : — 

Camphor, 5 ozs. ; powdered arsenic, 2 lbs. ; white soap, 2 lbs. ; salt of 
tartar, 12 ozs. ; powdered chalk, 4 ozs. Out the soap into small slices, as 
thin as possible, put them into a pot over a gentle fire, with a very little 
water, stirring it often with a wooden spoon ; when dissolved, add the 
salts of tartar and powdered chalk ; take it off the fire, add the arsenic, 
and stir the whole gently ; lastly, put in the camphor, which must fi.rst 
be pounded in a mortar with a little spirits of wine. When the whole 
is properly mixed together, it will have the consistence of paste. It may 
be preserved in tin or earthenware pots, well closed and cautiously 
labelled. When wanted for use, it must be diluted with a little cold 
water to the consistence of clear broth ; the pot may be covered with a 
lid of pasteboard, having a hole for the passage of the brush by which 
the liquor is applied. This mixture must be applied to all parts of the 
inner surface of the skin. 

Plaster of Paris, powdered chalk, or whiting will be found of much use 
in skinning specimens that , are very fat or bloody, by being applied to 
the inside of the skin, as they quickly absorb the grease and blood. 

Specimens of birds from aJl parts of the woiid are much wanted for 


the collectioia of skins to be arranged in cabinets no matter bow com- 
mon or plain, in plumage a bird may be, it' sbould be preserved; for 
altboiigb coninion in one locality, it may be very rare in others. 

Fish and Beptiles. 

^ All the smaller ones are best preserved in spirits, following the direc- 
tions under the bead of mammals. The larger ones sbould be .skinned, 
and if convenient, then placed in spmts; when that cannot be done, 
they sbould be well dried and packed in boxes, occasionally giving them 
a sprinkling with vspirits of turpentine. 

Insects^ 

In this branch the institution collection is very deficient ; donations 
from all parts of the world will be thankfully received. Beetles will give 
but little trouble in collecting or preserving ; the best plan is to put them 
in wide-mouthed bottles with spirits, not crowding the bottles too much. 
They may be sought for in damp places — under stones, in the bark of 
trees, dung, the bodies of dead animals, and in stagnant water. 

Butterflies, bees, wasps, &c,, if packed in layers of soft paper, or cotton> 
will travel quite safely. As the setting of these is attended with some 
trouble, and cannot be always done at the time of capture, it is as well 
to know that they can be relaxed and properly set upon their arrival in 
this country. 

Shells, Coral, 

Any from Australia or New Zealand will be of value to the Institution 
collection. Land shells from all quarters will be of much interest. 

Birds^ eggs, if well authenticated, would be highly prized ; but if there 
should be any doubt on this point, they are of little value. 


THE EOLIOWIXG KOTES OX THIS SUBJECT HAVE BEEN KINDLY 
FUENISHED BY ME. J. E. LOEB, F.Z.S. 

Birds^ 

An efficacious mode of preserving their skins is by means of a piece 
of common yellow soap and arsenic in powder. 

Work up a lather first, just as for shaving, with a sash-tool, dip the 
brush covered with lather into the arsenic, and well rub it into the skin. 
The camphor is best sewn up in the skin in small pieces. 

A solution of bi-chloride of mercury should always be kept for washing 
over bill, feet, and rump. 

InsecU, 

In collecting insects, a wide-mouthed bottle fitted with a iun^ stopper, 
tied over or rather covered with thin leather,., should alwjays^ be carried 
the leather being tied at the top to form a knob, to aid in pulling out 
the stopper. Fastened to this oung by a bit of fine wire is a small sponge. 


4^ 

(tlie wire should reach within two inches of the bottoni of the bottle) j 
this sponge should be kept wet with chloroform,, which may be carried 
in a small stoppei^ed phial in the pocket. Every insect caught, of what- 
ever order, should be at once popped into this bottle, which will 
cause its instant death. This will be found a capital plan, as violent 
struggling damages the fine colouring of a great many insects. Beetles 
can always be packed between layers of rags. 

Butterflies, pressed flat and packed in triangular pieces of paper tightly 
gummed up, travel admirably. 

Shells. 

In collecting univalve marine shells, the fish may be boiled out, but 
great care should always be taken to carefully preserve the operculum. 
After cleaning out the fish, the shell should be filled with di^y cotton 
wool (animal wool should in all cases be carefully avoided), and the 
operculum stuck to the wool at the mouth of the shell. 

Small crabs may be easily preserved by soaking them well in q>o\&. fresh 
water for eight or ten hours ; when thoroughly dried, wash them over 
with the solution of bi-chloride of mercury. 

Large specimens should be cleaned out, and then rearticiilated. 


LIST OF SPECIMENS WANTED FEOM VAEIOUS STATIONS FOE TJ^E MUSEUM 
OF THE EOXAii AETILLEEY INSTITUTION. W^OOLWIOH. 


GiBElITiE. 

BirdSj butteriiics, beetles, bees and wasps, 
Jrfeptiles, and wiiat land shells are to be found. 

Malta. 

liifds, butterflies, beetles, dragon flies, 
Crickets, locusts, small specimens of fish in 
spirits, and land and marine shells. 

Beemuda. 

Shells, coral, and sponges, 

]MAUBlTnjS. 

Birds, insects of all orders, crabs, crawfish, 
marine, fresh water, and land shells; also 
sponges, and small specimens of coral. 

Oetlost. 

Birds, butterflies, beetles, in particular ; also 
marine, fresh water, and land shells. 

St. Hblbita. 

Same as above. 

Amu* 

Shells, small specimens of coral, sponges, 
crabs, crawfish, and also small specimens of 
fish in spirits; likewise birds, butterflies, and 
beetles. Tire beetles travel well in bottles packed 
in sawdust, slightly moistened with weak car- 
bolic add. 

Birds, butterflies, beetles, bees, wasps, dragon 
flies, locusts, mantis, small fresh water fish 


from the mountain streams, in spmts ; also laud 
and fresh ^vater shells. A complete collection of 
the game birds foimd at the difierent stations 
would be of great inteTesti 

SiHGATORE, Hoira EoiTG, SfitANGltAI, 
AND Penang. 

Birds, beetles, butterflies, wasps, bees, 
locusts, mantis, dragon flies, ants, crabs, craw- 
fish, marine, fresh water, and land shells. 

SoiTTH Aerica. 

Birds, insects of all orders, the smaller 
species of reptiles in spirits, land, fresh water, 
and marine shells. 

Australia and New Zealand. 

Birds of all orders, from New Zealand in 
articulp, the two owl parrots (strigops 
abroptilus and Grcyii), and the three apteryx 
{apteryx australis, mantellii, and oweni) ; also 
butterflies, beetles, mantis, dragon flies, lanri, 
fresh water, and marine shells ; also specimens 
I of the smaller fresh water flsh in spirits, 

i . • Japan, 

Birds and insects of all orders, shells, corals, 
crabs, and sponges. 

North America and West Indies. 

^ Bi^s, butterflies, moths, beetles, small rep- 
tiles in spirits, land and fresh water shells, and 
the eggs of any of the water fowl that breed 
round the coast. 


List of War Office JPhotogra^hs received during the 

year 1871 - 2 . 
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S193 


3194 


3193 

3196 


319 

319 . 

3199 

3369 

3201 

3202 


3205 

3206 

3207 


3209 


3210 

3211 

3212 

3213 
3219 


General view of No. 31 War Office sliield and casemate, before practice. 
July], 1870. ■ ' ^ ^ ' 

Front of do. After round ITo. 1744, Palliser cored sliot, from 12-mcli M.L. 
rifled gam. Cliarge 73 1 lbs. pellet powder, Bange 30 yds. Angle of 
incidence 30''“’. , July 1, 1870. 

Front of do. After round N’o. 1745, Palliser live shell, from l^-iiich M.L, 
rifled giin. Charge 73| lbs. pellet powder. Bange 30 yds. Angle of 
incidence July 1, 1870. 

General view of do. After practice. July 1, 1870. 

Front of do. After round 1746 from 15-inch Eodmaii cast-iron gun. 
Charge 8 3i lbs . L . G, E. powder. Bange 200 yds . J uiy 5, 1870. 


Front of do. 

do. After round 1747 

do. 

do. 

do. 

do. 

1748 

do. 

do. 

do. 

do. 

1749 

do. 

do. 

do. 

do. 

1750 

do. 

do. 

do. 

do. 

1751 

do. 

do. 


Back of right side of port of iSo. 31 War Oflice shield. July 5, 1871. 
Large Gatling giiii. 

do. Front view. 

Small Gatling gun. Bear view. 

Siual Gatling gun. 

Front of 8 -inch portion of FTo. 30 target, after rounds Hos. 1*752 to 1758 
from 9-ii2ch M.L. rifled gun. Charge 43 lbs. Bange 70 yds. July 6, 

1870. 

Front of Chalmers" portion of No. 30 target, after rounds Nos. 1759 to 1761 
from 7 -inch M.L. rifled gun. Charge 9 lbs. Bange 70 yds, July 6, 

1870. 

Front of 8-incli portion of No. SO target, after rounds Nos. 1762 to 1765 
from 7 -inch M.L. rifled gun. Charge 22 lbs. Bange 70 yds. July Tj 
1870. 

Front of esperimental port frame, after round No. 1766 from 12-incli M.L. 

rifled gun. Charge 73 Jibs, pellet powder. Bange 30 yds. 

Front of back plate, front plate thrown down. 

do. Port frame placed in position. 

Back of front plate. 

Front of 8-inch portion of No. 30 target, i^er 8 rounds, Palliseris projectiles, 
from O-inch M.L. rifled gun. Charges — ^Mos. 1767 to 1770, 141bs. ; 
Nos. 1771 to 1774, 43 lbs. Bange 70'yds. August 1, 1870. 
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Site of the bursting of 68-pr. C.I. gun, converted on Major Palliser’s system. 
August 10, 1870. 

3221 Wooden target 9' x 9^ X 2^^ having outlines of S cavalry and 5 infantry men 

chalked on it, for experiments of Mitrailleuse Cominittee. 

3222 dummies, placed in loose order on uneven ground, representing broken 
infantry retiring. 

3223 Portion of MoncriefF carriage for T-inch 7 -ton gmi, showing damage caused 

by accident while running up. August 19, 1870. 

3282 Moncrieff carriage for 9-iach M.L. lifled gun, ready for firing. Weight of 
gun, 12 tons, 11 cwt., 2 qrs. ; do. of carriage, 2 tons, 12 cwt., 1 qr. ; do. of 
elevator, with ballast, 23 tons, 15 cwt,, Iqr. ; do. of platform, 9 tons, 

I cwt. ' . 

§9,83 Moncrieif carriage for 9-inch M.L. rifled gun, ready for loading. Weight as 
above. 

3281 9-inch M.L. rifled howitzer, Expl. Ho. 370, mounted on a wrought-iron 
sliding carriage and wood dwarf traversing platform, fitted with hydraulic 
bulfer, and rack traversing arrangement. Weight of howitzer, 5 tons, 

II cwt., 2 qrs., 23 lbs.; preponderance, 2 cwt. 2 qrs.; weight of car- 
riage, 2 tons, 0 qrs., 2 lbs. ; do. of platform, 3 tons, 1 qr. 

3265 Pi'Oiit of portion of target representing Plymonth Breakwater Port, after two 

rounds from 12-inch M.L. rifled gun — Ho. 1778, Palliser shell, charge 
67 lbs. ; Ho. 1779, Palliser shot, charge 23 1 lbs. lange 20 yds. 
October 26, 1870. 

3266 Oeneral view of target representing Plymouth Breakwater Port, showing 

extra 5 -inch plate knocked away. 

3267 Pront of portion of Ho. 29 target, after two rounds from 9-inch M.L.B. gim 

— Ho. 1780, service Palliser shot; Ho. 1781, experimental shot, made of 
Swedish iron, from Pinspong. Charge 15 lbs. Eange 20 yds, Oct. 26, 
1870. 

3383 Pront of target representing Plymouth Breakwater Port, after five rounds 
(1782 to 1786) from 9-inch M.L. rified gun. Charge 43 lbs. Range 
30 yds. December 8, 1870. 

3389 'Bm'k of do. After practice. December 8, 1870, 

3310 Pront of do. After five rounds (Hos. 1787 to 1791) from 10-inch M.L. 

rifled gun. Charge 30 lbs. Range 40 yds, 

3311 Back of do. After practice, December 15, 1870. 

Iljg 12-inch M.L.B. gun of 35 tons (700-pr.), constructed in the Royal Gun 
Pactories. 

3417 do. ^ do. 

341S M.L. rified wrought-iron gun of 8 cwt., with WJ. carriage and limber^ 

3419 do. do. 

3420 do. do., unlimbered, 

3421 do. do. do. 

3724 7-inch B.L. gun, mounted on Moncrieff carriage and slide. Loading position, 

3725 do. ^ do. Firing position. 

3726 Royal Horse Artillery, in marching order, 

3727 Infantry ammunition cart. 

3728 do. do. 

3729 Battery mounted for expeiiment against Admiralty turret target, 10-inch, 

11-inch, and 12-inch M.L.E. guns. 

3730 Front of Admiralty turret target Ho. 34. Before practice. 

3731 Back of do. 

3732 Admiralty turret target Ho. 35. Before practice. 

3733 Back of do. ^ 
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37M 


3735 

3736 

3737 


3739 


3740 

3741 
3743 


3741 

3715 


3747 

3743 


3749 


3751 

3753 


3758 

3759 

3760 

3761 

3763 

3763 

3764 

3765 

3766 

3767 


Front of do, 
do. 
do. 
do. . 
do. 


do. 
do. 
do. 
do. ' 
do. 


Front of Adniiraltj tiiiTet target B4, after round No. 179B from 12-iiicli 
M.L.Fb. gun. Charge 85 lbs. P. powder. Eange 200' yds. May 4* 
1S7L . ■ ‘ 

No. 35, after round No. 1793, do. 

No. 34, do. No. 1794, do. 

No. 35, do. No. 1795, do. 

No. 35, after rounds Nos. 1799 and 1800, do. 

No. 35, after round No. 1802 from 11-incli M.L.E. gun. 
Charge 85 lbs. P. powder. Eange 200 yds. May 5/ 
.1871. ' : , . ,, ^ : 

No. 34, after round No. 1808, do. 
do. do. No. 1804, do. 
do. after rounds Nos. 1808 and 1809, do. ' 

No. 35, after round No. 1810, do. 
do. do. No. 1812, from 10-incli M.L.E. gun. 
Charge 70 lbs. P. powder. Eange 200 vds. May 8, 

. ■ , . 

Pieces of Palliser shot fired at AdmEalty turret target No, 34 — No, 1792, 
12-inch, May 4, 1871 ; No. 1804, 11-inch, May 5, 1871. 

Section of Admiralty tuiTet target No. 34. 
do. do. No. 35. 

Front of Admiralty turret target No. 34, after rounds Nos. 1808 and 1809 
from 11 -inch M.L.E. gmi. Charge 85 lbs. P. powder. Eange 200 yds. 
May 8, 1871. Target replaced in position. 

Bottom of target representing ship’s deck, after round No. 1796 from 9-inch 
M.L.E. gun. Charge 48 lbs. E.L.G, powder. Eange 100 yds. May 4, 

Top of do., after rounds Nos. 1796 to 1798, and 1805 to 1807, from 9-inch 
M.L.E. gun. Charge 43 lbs. E.L.G. powder. Eange 100 vds. Mav 
■ 4 and 5,' 1871. , ... . . , 

" Bottom of do. ' 

Front of War Office shield No. 31, after two trial rounds— No. ISO I 
from 11-inch M.L.E. gun, charge 85 lbs. P. powder, May 5, 1871 1 
No. 1811 from 10-inch M.L.E. gun, charge 70 lbs. P. powder. Eange 
200 yds, May 8, 1871. ^ 

Diagram showing effect of curved fire from 16-pr. M.L.E. gun. 

Plan of shield fitted -with mantelets. 

10-inch M.L.E. gun and carriage, showing proposed method of carrying 
Side-arms of guns mounted behind shields. 

received from the Prussian Government, June 

1871* 
do. do. 

do. Showing breech apparatus open. 

7-pr. bronze M.L.E. gun, weight 199 lbs., mounted ou wrought-iron car- 

nage. Abyssinian pattern. May 31, 1871. 

/-pi. steel M.L.E. gun of 150 lbs.. No. 26, on wrought-iron experimental 
carriage made in 1869. 

12-incli MLE. gun, fitted with Mr. Becker’s chase sight. June 1, 187L 
Front of WO. shield No. 81, after proof rounds Nos. 1813 to 1815 from 
9-incli M.L.E. gun. Charge 43 lbs. Eange 20yds. June 1, 187L 


E.A. iHBWiijTioir, Wooimcn, 
'May, 1871 




THB EOmL \ABTILLEkY- IXSTITUTIOy. 


THE EANGE-FIM)EE. 


CAPTAIS NOLAU, E.A 


Tlie range-finder has now been in nse for some years^ and although several 
descriptions of it have been already given, I believe the present to be an appro- 
priate time for publishing a fresh accoanfc of an iiistrument which will 
probably be soon tried upon a large scale. 

To show the necessity for the employment of the range-fiinder with 
artillery in the field, it is essential to prove three points : — 

1st — ^That the range-finder can give the correct distance of an object in 
a time and fashion applicable to a battery in the field. 

2iidlj — That to know tiie distance of an enemy is of the utmost import- 
ance to artillery. 

Srdlj — ^^rhat it is improbable that this object can be effected by any 
other instrument differing essentially in construction from the range-finder, 

I.' — That the Range-Finbee can give the cokiiect Distance of an 
Object in a time and in a fashion applicable to a Battbey 

IN THE Field. 

The proofs adduced upon this point are entirely experimental. 

In YoL YIL, Part 2, p. 136 of the ^^Proceedings of the Department 
of the Director-General of Ordnance/^ wdll be found an account of an 
experiment wdiich took place at Shoeburyness on the £isfc June, 1.869, before 
Colonel Elwyn, Superintendent of Experitnents. 

Pour telemeters, desigiied respectively by Mr, Adie, celebrated as an 
optician and inventor; by Colonel Clerk, B. A., Superintendent Royal Carriage 
Factory; by Messrs. Elliott, the great instrument makers, of the 
liondon; and by Lieut. Nolan, R.A., wm^ employed' on this ocoasioB. ; 
[vojuTiii.] , ’ ' '■ , ^ \ ^ ' 
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Trial of Telemeters at Skoebiirpiessj 19t/i May^ 1869^ before 
Colonel Blwyn^ B.A, 



True , 
Distance, i 

J I 

Errors made in determining the distance of a horse- 
man, by the instruments of 


Adie. 

Clerk. 

Elliott. 

Nolan. 

yds. 

yds. 

yds. 

yds. 

yds. 

865 

+ 71 

+ 6 

+ 15 

+ 2 

1 12<XJ 

0 

+ 19 

+ 10 

+ 4 

1 161-9 

~ 19 

+ 35 

- 149 

+ 15 

! llblO 

+ 12 

+ 48 

- 190 

- 6 

2558 

+ 156 

+ 104 

- 158 

~ 24 

! 2700 

+ 244 

+ 111 

- 6 

+ 8 

31.52 

+ 231 

+ 300 

- 352 

+ '22 ' 

3380 

- 147 

i + 217 

- 480 

-26 

3802 

+ 164 

i + 115 

- 1002 

- 8 

3ul.O 

~ 93 

: + 160 ' 

2 -10 

+ 4 

2717 

+ 133 

I +160 

- 517 

+ 17 

2351 

- 151 

+ 84 

- 154 

+ 7 

1975 

- 05 

+ 40 

- 95 

+ 25 

! 1040 

! - 80 

+ 29 

- 120 

+ 9 

: 1205 

+ 31 


- 25 

+ 19 

on 

1 - 8 


+ 16 

+ 0 


Re$uarks ill report: — down range^ with occasional rain storms/^ 
^'Olouel Clerk used a base of 100 3 'ds.^ Lieut. Nolan 57 for the first five 
ranges, 98 for the last."’’ 

Most of Noland's ranges were taken with a specially drilled squad j but 
while these were at dinner, some were taken by an ordinary Slioebury» 
ness detachment. 

In Nol. VLII., Part 1, p. 77 of the Proceedings of the Department 
of tlie Director of Artillery and Stores/^ will be found an account of a trial 
which took place at Aldershot, on three days in October, 1809, under 
CoL Smyth, E.II.A., and Brigade-Major Oliver, 11. A. 

The ful lowing is an extract from the report made by Colonel Smyth — 
guns were worked by Lieut. Gower. The experiments were carried 
on under many unfavourable circumstances that might arise on active 
service. 

During the first two days a strong and intensely cold wind was blowing, 
raising clouds of dust, which several times seriously delayed the observations. 

At Twesel Down the position for the battery was purposely chosen on 
ground so hilly and broken as to render it most difficult to bring both guns 
iiilo action and use tlie instruments at the same time. 

Previous to commencing the third day^s experiments, the guns were trotted 
over rough ground for about four hours, and one of the instruments received 
a more severe shaking tliau had been intended, from the lid of its box flying 
open and remaining so for some time without its being noticed. 

The only difference, however, produced was that on making test obser- 
vations of already ascertained distances, the ranges given by the instruments 
were rather less than they had been the first time.* 


^ 1 believe the true explanation of the apparent improvement caused by the trotting to “be simply 
that the guimers worked with more confidence on the third day than on either of the two 

^ jreoeding.— X I*. N, 
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Lieutenant Gower is deserving of very great credit for the patience and 
attention which lie has tlevuted to carrying out these trials, and it was grali- 
fyiiiLT to see how ii teresled the nou-com missioned officers and gumiers were 

in tlVe experiuieiitsd^ ■ 

Exj^erimenis with Lieutencmt Nolands Range-Finder, 


Aldershot, 27th and 2Sth October, 1SG9. 


Eosition of battery. 


Bench Mark, Miles’ Sill. . 


Bong Hill, Bench Mark. 


X.W. comer of Pavilion \ 
enclosure i 


Object of •which range 
was taken. 


jDistance 
as esti- 
Imated by! 
Xos. 1. 


yds. 5 *ds. yds 

Wash-house ehhrmey 

S. W. corner of Pavilion.. ..^sOf » 3i ><U* 200< 
Fiag-stuiV, Cscsar’s Camp'I-iODO 'OOu-inii 
Long Hiii, Bondi Mark.. .|io<Hj I30(t 116,', 

Ail Saints’ Spire |2L!:<>i 120u gSB:-! 

Engine-house chimney, 


Cocked Hat Wood,, 
. »■ n 

Wash-house 


Miles’ Hill Fores! ers’ Public-house.. .jliOt' 

0 Staff on Twesel Down .,.|30S« 

M X, .corner ol'Coekeo Hat) 


i ^ ^ f 


i p 


yds. 
3*15|2-t70i 


3-20 
2-451 
2- SC 

1-201 


263( 
29l0j 
1 ISO 

2X=)(» 


Twesel Down (very hilly ) 
broken ground) j 


iFosition in Long Valley.. 


Wood., 
S,.E. , do. 


Staff on C^3esar’s Camp . 
VV ash -house 


V ash-house .. 


Wagon moving at a") 
walk towards bat tery ) 
Wagon inoving at. a / 
trot towards battery j 


Eemarks. 


f Deliberate maximum time 
't allowed, 5 minutes. 

Do. do. 

Do. do, 

Do. do. 

J Against time, not mure than 2 
( minutes adowed. 


IKKX' 

Sod 

132S 

1-15 

r.v2o 

8 


Do. do. 

|l9CK') 

1600 

1821 

MS 

1810 

14 


d 

•xs 

6 

A 

llPXi 

960 

1172 

1-25 

1160 

12 


d 

d 

A 

2{X)(t 

200(1 

160- 

3-0 

1650 

42 

( Deliberately, but without 
, 1 using the tape. 

H 

0 

168(1 

3-0 

l65o| 

30 ' 


Do, but with tape. 

2<)S(i 

i05( t 

'2CMX) 

4-3i' 

19701 

30 


Do. without tape. 

' >' 1 


i2(.MX) 

M5 

197(. 

30 


Do. -with tape. 

2t:!9C 

6(K»0 

3G55 

2-45 

3660 

5 i 

(With tape, against, tune, but 
((, rising ground in the way. 








The delay teas occasioned hgone 







the [pins coming into action 
out ofsiakt of the obp-ct. 

. nor 

110 

115: 

1 "22 

116(» 

5 

(At 20 yards interval, a-id 
t against time. 

.;30S« 

lOOi ' 

loio 

l-3:i 

1630 

10 


Do. V.O* 

jiOC'C 

90<.' 

77{i 

1-35 

78> 

10 


Do. do. 

. 70( 

600 

SS5 

1 -30 

S90 

5 


Do. do. 

. 206t 

2050 

2115 

1 -30 

2100 

15 

At long intervals. 

. 409(1 

4080 

3 ‘5(1 

2-40 

4100 

150 


Do. deliberately. 

i300() 

2100 

3181 > 

5-15 

3140 

40 


Do. very bad ground. 

v 

ff 

4050 

2-0 

4100 

50 


Dc. (repetition). 

1 « 

V 

16-40 


(630 

10 


Do. vide above.* 








fThe correct distances -were 








subsequently ascertained by 

n 

» 

780 

... 

780 

0 

i 

carel'ul observation oi the 
points placed at the spot 

■ if 

g 

795 


797 

2 

1 

ti'e wagons •were passing 
at the instant the range was 








L 'taken,.' . 


The guns to which the instruments had been at.tached were then trotted for four hours j subsequently the 
fuiiow’ing observations were taken : — 


Dong Valley 

W a gon advanci ng at a t rot 



1-405 


1450 

45 

Dong HiE 

Engine-house 



1315 


1320 

5 

» 

Foresters’ Public -house 



1142 


1160 

18 


Staff on Caesar’ a Camp ... 



1811 


1810 

1 

v 

Ail Snints’ Spire., .....| 


1 

2349 


2350 

1 

8 




2349 


2350 

1 


Measured by a chain, 
f Deliberately, and with double 


instrument. 
Do. 

Do. 

Do..:'^ 


do. 

do. 

do. 


f Bepeated, uain g one instrument 
i only, in r 


i 3m. 36s. 


(Signed) J. B Brigade-Major, B. A., ^ V 

^ M Dipt, of the Director of Artillery aad l^ras-, Vol', TOI. p. ' Ht i r 
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Tlie inventor iras not present at this trial. 

IriVol. IX., Part 1, p. 47 of the '"Proceedings of the Department of 
the Director of Artillery/" will be found the reports of seven commanding 
officers of batteries aud*^of the Commandant, School of Gannery, on eight sets 
of range-finders, supplied to them in 1870. 

Tliese reports were furnished after three months" trial. The School of 
Gunnery and six of the commanding officers — Colonel Turner, Majors Byrne 
and Stirling, Captains Crowe, M'Laughlin, and Smith, speak higlily of the 
range-finder; Captain Thornhill speaks unfavourably. 

The following are extracts from the reports of some of these officers : — 

Lie.nt.-Col. Turner, B Bat., 4tli Bde., E.A., Dublin:— “I consider the instru- 
ment (with tlie exception of the tape) a great success^ and will add greatly to the 
efficiency of a battery in the field.’^ 

^lajor Stirling, E Bat., I Itli Bde., E.A., Aldershot : — '' I consider the instrument 
a most \aluabli-.‘ addition to the ec|uipment of a battery, and likely to increase very 
considerably its efficiency on service. 

Tlie instriuneiits have been constantly caiTied with the battery, and have never 
been out of order. Their use is learnt in a few lessons by men of ordinary educa- 
tion. 

It is stated that, from constantly measuring the ranges, the gunners have 
improved perceptibly in estiinating* discances- by the eye.” 

Capi. Smith, G Bat., 11th Bde., E.A., Hilsea : — I am of opinion that the general 
utility of the range-finder is very great, and will be a great assistance in obtaining 
ranges. 

“ A proportion of non-commissioned officers and men have been instructed and 
practised in the use of tiie instrument. Eanges obtained agree very nearly with the 
measured distances.” 

Major Byrne, A Bat., 11th Bde., E.A., Woolwich : — The result obtained has 
been very satisfactory. 

“ I suggest that the range-finder be carried under the axle-tree arm. 

I have taken Irequent opportunities of instructing the non-commissioned officers 
and men in the use uf tlie instrument. The insirument is understood by tiiem, and 
there is no difficulty in teaching men of ordinary capacity.” 

School of Gunnery: — ‘‘The ranges are found with great ease and accuracy with 
the instrument.” 

Only three officers give the time necessary to take the range. 

This Colonel Turner fixes at 1 min. 57 secs. ; or, with picked men, 1 minute 
easily, ^ 

Captain Crowepthe only officer w’hose guns were not properly fitted with 
1/^9, give.^ the tiine from 55 secs, to tS miiiutes. 

Major Stirling, from 80 secs, to "Z minutes. 

The following opinions, extracted from the "Proceedings of the Depart- 
ment of the Director-General of Artillery,” liave also been given on the 
range-finder (Ami. VIIL, Part 1, p. 76) : — 

" Director-Getiera! of Ordnance (General Lefroy, C.B.) to Under Secretary 
of State, 3. 11. 69, states 'that the report of the range-finder is most satis- 
" faebiry. There is only one error of the, instrument" (referring to Aldershot 
' trial) 'of any practical importance, and that was at a distance of miles. 
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This instrument has now been tried by the late Ordnance Select Com- 
mittee^ by tlie School of Gunnery, by the Dartmoor Coimnittee, bv tlie 
artillery at Aldershot, besides minor trials, and in all cases has dune 

‘"'He thinks that no further trials are necessary, and that we need look 
for no better instrument. Submits that it be adopted, and a provision made 
for a supply in next yearns estimates.^^ 

^^Proceedings of Select Committee, Yol. VL, p. 367 : — 

^^The Assistant-Director of Ordnance/^ Colonel Mil ward, C.B., now head 
of the Laboratory, minute 15. 7. 68, states from personal knowledge 
of that portion of the system in use by Lieut. Nolan, in Abyssinia, that it is 
most valuable and useful, not only in action, but under many circumstances 
constantly arising in a campaign."'' 

The Dartmoor Committee, of wliich General Dickson, T^C., C.B. (now 
Jnspector-GeiKTnl of Aiiiilery), was President, say — 8. 1:1. 69 (VoL Y'll., 
Part d, p. 270) : — A range-tinder slionld be cairied. The eoimuittee are 
very favourably impressed with Lieut. Noliur's inslruiiient, and recoiruneud 
further trials with it/" 

Colonel Elwvn, E.A., then Commandant of the School of Gunnery, savs — 
(Yol YIL, Partd, p. 283):--- 

The unsatisfactory jmictiee at unknown ranges whilst manoeuvring 
rapidly, shows that a large quantity of ammunition may be wasteil without 
the fact being observable from tlie battery, and points to the necessitv of 
some means being provided for ascertaining in the field, and within reasonable 
limits, the distance of the object to be fired at. Por this purpose, an instru- 
ment invented by Lieut. Nolan, E.A, was fitted to two guns of the l:l-pr, 
battery; it was worked by the gun detachments under Lieut. Nolai/s insiruc- 
tio3is, and the ranges were measured with sufficient accuracy in about o!ie 
minute and a half, or during the time which a field battery must take to come 
into action and get ready its ammunition for firing. 

was the only instrument submitted to the committee, and they were 
so favourably impressed with it that they have recommended its further trial. 

Should this, or some other instrument for the purpose, be introduced into 
the service, the fullest advantage might be obtained from the guns of pre- 
cision of tlm present day — an advantage which was signally lost in the rapid 
mancEuvres at Dartmoor, where the peculiar features of the ground made it 
most difficult to ascertain the ranges by means of trial shots."" 

Yol. YII., Part 2, p. 135. — Colonel Wray, C.B. (Member of Department 
of the Director-General of Artillery), writing 27. 1. 69, on an experimem 
which he conducted on behalf of the Ordnance Select Committee, at Shoebury- 
ness, 'D's of opinion that the experiments sho-w most conclusively that very 
great advantage is gained at a trifling loss of time in coming into action, 
by the use of this instrument; and by neglecting such a manifest advantage, 
we are giving op half the benefits of rifled guns."" . 

He states he is informed that the officer directing the guns (Lieut. W. O. ' 
Smith, 4th Brigade, E.A.), wliich were laid fn the ordinary manner, is more 
than a fair average representative of the battery subaltern, and yet whereas 
against a close column or line of troops almost every round of Lieut Nolan"s 
would have told with deadly effect, two4hirds of Lieut. SmitlPs would have 
passed harmlessly to the rear/" " “ 
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"^^Proceedings of Director-General of Ordnance/-ToL S./Part 1, p. 65. — 
Extract from report, 15. 11. 71; of Colonel Phillpotts, Commaiidmg 
at Aldersliot, upon the 9-pr. and 16-pr. rifled mimle-loading equip- 
ment of horse and field artilierj engaged in the autumn manceuvres of 
1871 ^^— 

« Every battery should have NoWs range-finders fitted to Nos. 1, 3, 4, 
and 6 guns. These instruments were most favourably reported on by officers 
commanding batteries during the manoeuvres.'*^ 

II. — That to know the distance of an enemy is of the utmost 

IMPOETANCE TO AeTILLERY. 

It is impossible to establish this point by experiment, until instruments for 
determining distances have been used in action, but every work upon artillery 
treats of the importance of knowing the range. The rules of the game of 
Kriegs-spiel strongly enforce this fact. 

Tables A and B have been compiled by a Erench officer from the results of 
actual practice with the French field-piece. The 12-pr. Armstrong is more 
accurate than tlie French gun of 9 centimetres, but it is improbable that the 
disparity is sufficiently great to seriously affect the comparisons drawn. 

The tables are only made for shot, and it might at first sight appear that 
they ought to have taken into account the bursting effect of shell; but in a 
paper opening a new subject, it would be premature to deaf with the more 
complicated projectile until the question had been first ventilated with regard 
to the simpler. 

Table A. — Showing the number of rounds ^er 100 which would strike a 
company of 34 files in line a target %%yd8, long by 6/Jf. 8 
calculated for the Canon raye de 9 centimetres. 


Error in estimating 
the range. 

900 yds. 

1100 yds. 

t' 1300 yds. 

1700 yds. 

0 -vds 

624 

43*7 

37-1 j 

28*3 

65 /; 

60*1 

36'1 

25 

14*8 

no 

30‘9 

15*7 

6*1 

1*9 


Could we, by losing a certain amount of time at the commencement, ascer- 
tain the range as closely as we would like, would it be worth our while to do 
®o at 900 yds. range ? 

Clearly it would be of no avail to reduce the error below 50 yds,, and 
whether it wmuld pay to lose time in order to keep our error limited to 50 
rather than to 100, would depend upon the amount of time expended in 
determining the distance, and the length of the period for which the battery 
would be firing upon the same point. 

JI we suppose that a gun fires one round in the first minute after coming 
into action, and two rounds in every succeeding minute, we see that it wmuid 
be better to lay 100 yds. wTong every, time than by losing one minute to 
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reduce tlie error in range to 50^ or eYen to 20 provided tlie batterv does no 

remain more tliaii four iriiniitesin action. . After four minutes^ it would pro 
diice ail only erpiaily destructive result to consume one mirmte in ascertaining 
the range wiiliin 50 yds.; but it woiikl save 40 per cent, of the ammunition. 
In ten miiiutes, the destructive results would be much greater with a 50-yds. 
than with a 100-yds. error^ even allowing for the minute lost at tlie coin- 
.mencement. 

At 1100 yds., an error of 50 yds. is of no great importance, but an error 
of 100 yds. ])rodiices raucli worse practice than one of 50 ; so mudi worse, that 
if the battery is in action three minutes, it will be wortli while to lose one minute 
in determining the range within 50 yds,, and at the end of five minutes, the 
battery having originally invested this minute would have produced nearly 
double the effect of the battery firing 100 yds. wrong. 

At 1600 yds., a battery expending one minute in finding the range to within 
50 yds. — that is, not firing its first sliot for two minutes — would in its first 
round produce a greater effect than a battery laying its guns 100 yds. wrong, 
which had opened its fire in one minute, and consequently had in two minutes 
fired three rounds. In five minutes the former plan would produce double 
the effect of the latter. At this range (1600 yds.) it becomes for the first 
time desirable, though still not very necessary, to reduce the error in range 
below 50 yds. Even should five minutes be lost in ascertaining the range — 
that is, should a battery so doing not fire a round for six minutes — it would, 
in four minutes more, have double the effect of one firitig away rapidly from 
the coiTimencement, and an equal total time, or ten minutes, in action, but 
having an error in tlie range of 100 yds. 

At 1700 yds,, a battery keeping the error down to 50 yds., would at the 
first round — that is, in two minutes — have double the effect of guns laid 
100 yds. wrong from the first, and would have in five minutes a five-fold 
advantage. If the range were emethf known, these results would be again 
doubled — that is, a tenfold advantage would be reaped in five minutes. 

Hitherto it has been supposed that the mark fired at would be a company 
in line ; but from 1700 yds. upwards, it will be right to confine our attention 
exclusively to columns. 


Table B. — Slminng the nnmher of Toiin(h per 100 which would strike 
coinmns, caleidated for the French fiehUjAece (9 cen timet res). 
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This table sho-ws that even at 1700 yds. it would be quite useless to fire 
at a column 4-5 yds. deep, unless the range were known to within 100 
yds., as only li per cent, of the projectiles would act if the error were so great 
as this. 

Eleven per cent, of tlie projectiles will tell up to £800 yds., provided the 
distance be known to within 50 yds. At S300 yds., to iwoduce the same effect, 
the distance must be known to within 30 yds. 

French guns of position produce much better results than their field-pieces, 
when firing against lines of troops, if the range be moderately well known ; 
worse (actuatly, not comparatively) when there is a considerable error 
(100 yds.) in the range. 


Eeducing the error of the tangent scale 
from 100 yds. to 50 yds., and losing 
1 minute in so doing. 



If the battery 
is 2 minutes 
in action. 

If the battery 
is 5 minutes 
in action. 

If the battery 
is 10 minutes 
in action. 

Firing at a Company. 900 

Is of no use. 

Is useful. 

Increases des. 
effect 50 per 
cent. 

n ii 1100 

Is of no use. 

Is very useful. 

Doubles des. 
effect. 

n // 1300 

Is very useful. 

1 1 

Doubles des. 
j effect. 

Quadruples 
des. effect. 

t! a 1700 

Columns 4(5 yds. deep. 1700 

Doubles des. 
effect. 
Quadruples 
des. effect. 

Increases five- 
fold des.effcct. 
Increases 
seven-foid 
des. effect. 

Six-fold. 


At 1700 yds. range, three Erench gnus of position, firing'at a company in 
line, with errors of 0, 50, and 100 yds. respectively, would produce results in 
the proportions of 80, £5, and 1. 

The above reasoning is based upon data supplied by the Erench field guns. 
It may be asked, How would the use of other and more precise pieces m'odify 
the above conclusions ? 

In point of accuracy, I believe the French guns to stand at the bottom of 
the scale, then follows the Austrian muzzle-loader, then the new muzzle-loading 
9-pr., then the l£-pr. Armstrong breech-loading gun, and at the top, the 
Prussian or Russian Krupp\s breech-loader. 

The quesLiou arises, Wliich recpiires n range-finder the more, an accurate 
or an inaccurate gun? I think a good deal might be said on both sides. 
Tiie latter, owing to its greater distribution of fire, will actually hit the target 
oftener than the former, when there is a certain relation between the average 
variation in the range of the gun and the error made in estimating the range; 
wdiile, on the other hand, the more accurate tlie gun, the easier is it for 
an observer to correct ths range by trial shots, 

Kow comes the question of how nearly the range can be found by trial 
shots; and upon this point there still lies considerable room for investigation. 
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As to liopiTig that mere guessing or estimating will ever give ivpges of 
1500 or -iOOU yds. accurately, a glance at tlie Aldershot table (p. 163) ooglit 
alone to suffice" to dispel any illusion on that head. 

1 have heard many men "say that, with trial shots they could always ascer- 
tain the range. I remember ^one captain in particular, who, at practice on * 
the ShoebuiTiiess sands, pointed out to me what good shooting he had made 
with trial shots, and I had some difficulty in convinciiig him that when an 
officer has the results of his first rounds telegraphed back to^ him by the 
mum party, he is hardly imitating closely the conditions of service. 

At llaaclala, the Arnistrong 12-prs. were fired for twenty minutes, and their 
shell were supposed to burst on the gate, while in reality they were bursting 
500 yds. short. On the error being pointed out by a detachment of artillery 
in their front, but out of their line of fire, these same guns made very good 

pracTice. , ^ . 

The best fair trial shot practice I have ever seen was made by Captain 
A. W. Duncan^ on the Shoebury ness sands. He fired twelve separate series — 



Actual range. 

1.5t guess. 

Corrected to 

A ............ 

,1570 , 

2500 

2200 

B 

1250 

1200 

1220, 1250, 12G0 

C 

1800 

1900 

1950, 1970 

D 

1805 

1200 

1300, 1400, 1600 

E 

1250 

1200 

1250, 1300, 1250 

E 

1776 

2000 

1 1900, 1850, 1800 

G 

2001 

2100 

2300, 2200, 2250 

H ' 

1703 

2200 I 

2150 

I 

1144 ' 

1500 

1400, 1450 

E 

1231 

1300 

1200 

E 

1416 

1450 

1550, 1500 

M 

1865 

2200 

2100, 2000, 1700, 1800 


On average ground, and with percussion fuzes, the ranges may be found 
by trial shots up to 1300 yds., as a rule ; but to effect even this it is necessary 
that the atmospliere should be tolerably clear, tlie Nos. 1, or pointers, not 
only good shots, but all laying their guns after the same fasliioii, and the 

officer practised. 

Over 1500 yds. it is very difficult to find the range by trial shots; but 
wiien the enemy is on an iiicline, sloping towards the fire, the range may 
be obtained up to any distance. 

Wbeii, on the other hand, the ground, both in front of and behind the 
enemy, is hidden by hedges or by uiidulations, or when the air is thick 
with stnoke, dust, or mist, then at any distance it is difficult to find the 
raiige with trial shots ; yet these are precisely the positions which an enemy 
will seek, and the conditions of atmosphere often experienced in action. 

* S« Vol, VIII., Piwrt I, of Hroooedmgs of Dep^rteioEi of Director of Artillery mk Stor^. 
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Jcmiianj 21^ 1869, at Shoehuryness. Firing before Colonel Wray, FA., tvjo 
guns without finders against two with. 1000 to 2000 ych. range. 


Two guns without finders. 


Two guns with finders. 


Through. 

1 yd. short. 


59 // M 7 « // 

. 60 tt ' // 7' // over. 

64j tt It 10 // short. 

84 I, It 21 // over. 

■68 « It 22 It II 

If u 23 // II 

76 If 11 25 w // 

132 // II 28 n short. 

146 It 11 SO a II 

IIG It II 3l // II 

164 I, „ 36 // II 

^ 170 // „ 75 It „ 

186 ,/ // 103 /, I, 

2UO II II 800 11 II 

250 It II 850 // 11 

Premature 900 n n 

^*"The shortness of the three last shots was owing to Lieut. Nolau looking 
at the wroTig target after the first round.'^^ 

The first round of the series to which these three shots belonged struck 
the sands at 21 yds. from the target, distant 1940 yds. The twenty rounds 
were fired in five series of four rouiids each. 

, The following table shows the 9-pr. practice at the Dartmoor experiments — 
the first day’s practice, when the sighting of the guns and the proper lengths 
of fuze were unktiown, being left out. 

Unfortunately, all the 12-pr. practice was either at known ranges, or the 
results were mixed up with known range practice ; so no data can be 
obtained from the 12-pr. practice for this purpose. (See B;eport of Dart- 
moor Experiments,” from which this table has been compiled, or Proceedings 
of Department of Director of Artillery,” YoL YIL, Part 4) : — 

%-pr. Target Practiee at Dartmoor, with Segment and Shrapnel Shell. 

m' *0 Average No. of 

a ' Siv m d § Mts per round 

g .-s S when the 

Bate. ^ A Banges. ^ ^ Ss SJ targets are sup- Rate of fire, 

o o o o5 posed to be wuiaiueu. 

d d S d reduced to a 

% {z; ^ m "A < A common area. 


July 2 45 

June 22 45 

June 23 45 

June 2i . ... 108 


July 1 30 

July 1 80 


I2r»5 1000 

433 1300 

446 1450 

( 900, 1300 ' 
613 \ 1500, 1700 
(l200, 800 , 


June 80 97 US 1300 54 x 9 2 1*8 

♦TtmeSO m 265 54 x 9 , 2 5*4 


With range- 
finder. 


j Beliberate. 


■ By trial shots, but 

the ground 
, was well hnown. 

■ By trial shots, 
ground mode- 

. rately known. 

■ By trial shots, 

ground 

unknown. 

By trial shots, 
ground 
unknown. 


/I min. 10 sees. 
^ per round. 

■J 0 min. 50 secs. 
^ per round. 

) Deliberate. 

1 Omin, 25 secs 
^ per round. 

) Imin. Osec. 
f per round. 
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Many officers will probably fancy that they have made better trial shot 
practice than this; but as far as my 'experience: has'.; gone, it, is very hard to 
get a battery to make any kma fide tvml shot practice at all. 

At Aldershot, the precautions taken for safety necessitate practice from 
the same spot, or rather along the same line, and the iandinarks there have 
become well k,tiowii. 

ITheii firing at targets in the sea the range is often unknown, but the range 
party, at all sea practice, invariably j) at down the shot as striking mach 
nearer the target than it really does. 

Almost the only circumstances under which there is bond fide firing at nn- 
known ranges properly recorded in this country, is when guns go on the 
sands at Slioeburyness ; and even there, unless expressly forbidden, the range 
party will give vent to tlieir burning desire to communicate immediately the 
results of the first rounds to the firing party — -thus vitiating the whole day^s 
work. ■ . . 


III. — That it is improbable that the distance op an enemy will, 

FOR ArTIIXERY purposes, be MOilE EFFECTUALLY OBTAINED BY 
ANY INSTRU:ur::NT DIFFERING ESSENTIALLY IN CONSTRUCTJON 
# FHOM THE EaNGE-TiNDER. 

To prove tliis point is a difficult task, as the proof of a negative proposi- 
tion must always be. It must also be understood that of the hundreds of 
instruments devised for this purpose, tliere is not one that will not, under 
certain circumstances, give some favourable results, and that most of them 
are superior to the trial shot system. 

I will cla,ss all the instruments that are known under three heads, and 
although 1 acknowledge that this classification is not perfectly exhaustive, it 
will include all worth noticing : — 

1. Telemeters that use the height of a man in the enemy's ranks as their 

'."base.'. ' 

2. Telemeters containing their own base. 

3. Instruments that employ a fixed base of definite length — generally 
100, 50, or 25 yds. 

Clam 1. — The best type of this class is Elliott's telescope. A thread fixed 
in the focus of the telescope is pointed at a man's feet; tiie rnoYement of a 
ring brings a movable thread on the man's head; an arrow then points out his 
distance. A second scale does for horsemen. 

Perl eel as is the workmanship of this telescope, it will never suffice for 
artillery — ■ 

(1) Because men vary in lieight. 

(2) Jlecause their feet are often concealed. 

(3) Because a distance is often required where there is no man present. 

Clam 2. — Instruments containing their own base. 

Ad ie. Clerk, Guatier, Piazzi binyth, Otto Struve, have made good instru- 

■ineiifc8"'of" this ""class* ........ . 
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All these iiistmmenls agree in having for base their own length, and in 
superposing, rendering identical, or measuring the distance between two 
images of the observed object which enter at either end of the telemeter, and 
which are brought together at the centre by prisms, mirrors, or lenses. 

These telemeters are generally a yard long, as it would be difficult to use 
longer ones in the field. 

These instruments may become useful auxiliaries in action, but they can 
never be sufficient alone for artillery purposes— 

(] ) Because they require exquisite fineness of observation. 

(2) On account of the extreme minuteness of the divisions on the scale, 

(S) Brom their liability to being thrown out of adjustment, and the difficulty 
in detecting the error. 

1st. If instead of exactly superimposing the two images, an error of an inch 
is made, there will be an error at 1800 yds. of 50 yds. 

2nd. To give good results, the scale must be divided to seconds ; and any 
one who has used either a sextant or a theodolite knows how difficult it is to 
read hurriedly to seconds. 

3rd. The third is, however, the fatal drawback ; it is quite 
evident that the slightest flexure in the base must ruin the results, 
not by sensibly affecting the length of the base, but by com* 
pletely altering tlie set of the optical ends of the telemeter. In 
addition to this, the prism>s, lenses, or mirrors of all instruments are 
liable to slight alterations of position or shape. 

These arise from the unequal bearing of internal strains, and from 
changes 6f temperature ; aU human workmanship is liable to derange- 
ment from these two causes, but the effect is intensified in this class of 
instruments from the smallness of the base, and from the liability 
of the base to change its shape. 

Some reliance could, however, be i)laced on these instruments 
were it possible to detect their error, and to allow for it. But 
this I consider impossible, unless another class of instrument is also 
earned. 

Colonel Clerk proposes to test his instrument by measuring 100 
yards by a cord, and testing on this knowm distance. 

This remedy is fallacious, because if the 100 yards is measured 
only 9 inches wrong, the telemeter will, at 3,000 yards, be 225 
yards wrong. 

Class 3. — Instruments which use a fixed base. 

Nearly all these use bases of 100 yards, and employ one instrument 
to fix a right angle, and another which measures a second 
angle. 

Colonel Clerk, however, used two angle measurers (sextants) in 
a system distinct from that noticed in Class 2. 

The objection to a fixed base is insuimountable, as ground— par- 
ticularly the little hills for which guns instinctively make in 
combat— varies too much in shape. It has been endeavoured to 
overcome this difficulty by making out tables, but that interferes with 
the requisite simplicity ; certainly, if the tables are made out for every 
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10 yards only, tliere is not iiincli to complain of on tHs score, but 
tliem elasticity in tlie base is not snfficiently acquired; if tbe 
tables are made out iijr each yard complication ensues. 

The majority of these iiistrumeiits only measure one angle; this 
is again open to the objection of rigidit}^ ground not always admitting 
of a right angle being Observed easily. To be able to use any 
chance base that may arise is, I consider, an essential feature of an 
instrument for measuring distances, and this can only be practically 
effected by the use of a mechanical calculator. This is one of 
the leading features of my range-finder. A decimal notation for the 
scale I also consider very useful, though not essential for success. It 
must be remembered that this class of instruments is to be con- 
sidered in a totally different light from the two former classes, 
as, while the latter fail because they cannot be depended on to give 
the true range, there is no doubt that any one of the 3rd Class 
can be depended upon to ascertam the distance, provided the base 
used is sufficiently large, and if other circumstances are favourable. 
This 3rd Class may he sub-divided into two sub-classes. 

1st. Those which require stands. 

2nd. Those which can be used without stands, and which are 
reflecting instruments. 

As to the first sub-class, it seems impossible that any of these 
could, if fixed on guns, compete with the range-finder, 

— ^Because all lack the mechanical calculator, which enables 
my instruments to work with any base. 

2nd. — Because the decimal notation gives the range-finder a 
superiority in point of simplicity. 

3rd — Because all these instruments lack the l/’s, and the consequent 
rotary motion round the line of sight which my instruments enjoy. 

It has been said that the range-finders should be supplied with stand»s, 
so as to make them independent of the guns. I have always ' disliked 
countenancing a step which might tend to divorce the instruments from 
the guns; still, perhaps it might be advisable to adapt some existing 
article of equipment — say the camp kettles, to act as stands on very 
occasional emergencies, the gun always being looked on as the main 
stand. 

The second sub-class are the reflecting instruments, notably the 
sextant ; of these, I believe that far the best is my infantry range-finder, 
which consists of a pair of sextants, canied either separately or in the 
butts of two rifles ; the advantages enjoyed by these over other reflecting 
instruments are: — 1st, that they are provided with a mechanical 
calculator, carried also in the butt of the rifle ; and 2nd, that the notation 
is decimal ; they are of course neither more nor less accmate than other 
sextants of similar size, but the decimal notation makes them simple, 
and the calculator imparts the necessary elasticity. 

These, and all other sextant arrangements are, however, unsuited to 
the exigencies of field artillery. , ' . • 

Istly-^The .-sextants cannot, at ;2000- or. 3000 yds., work vdtii: small' 
In skilled imnds, on some days, will give gO'Od results Mtk 
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100 yds. tase, at other times they will, apparently, niiaceoiiiitaldy fall off : 
the explanation being that the address reqiiiiud for very accurate work 
cannot be always maintained, ■ 

2ndly — ‘When telescopic power is adapted to sextants they become 
■ clumsy, ' , 

3rdly — The same man cannot observe from both ends of the base ; this 
last objection is of no consequence when good distinguishable points, such 
as a steeple, a target, or an imlatedixmi are observed, but it is fatal when 
the points are bad or confused, as they "wiil probably be in the field. 

In addition to the three grand classes of instruments discussed above, 
other systems have been proposed, such as finding ranges by the focussing 
of a telescope, or by similar triangles; I have not entered upon these 
because they are all thoroughly unworkahle. 

ITor have I touched ou the instruments which are used from 
heights. 

To sum up, I do not see how any instrument can possibly be con- 
structed to espial the range-finder, unless it adopts the principle on which 
the range-finder is founded, and the artifices which have enabled that 
principle to be applied to artillery purposes. 

The princixdes which I have adopted arose from the following idea 
having occurred to me. 

I observed that all surveyors’ plans for finding distances succeeded, 
and that tliey invariably employed three variable quantities — the base 
and the two base angles ; but that, on the other hand, all military plans 
for finding ranges depended on, at most, the variation of two quantities, 
and nearly all upon the variation of a single quantity, and that all 
military plans had failed. The range-finder is the surveyors’ method 
adapted for use in action and by gunners. 

The same result might have been attained by using sextants, but I 
consider them unsiiitalde for artillery purposes, for the reasons above 
given. In thus rejectiug them, I do not depart from my main idea, 
as all writers on surveying agree that the sextant is not a convenient 
invStrument with which to take the angles of terrestrial objects. 

Theory. 

I had not originally intended to proffer a theoretical explanation of the 
range-finder, because it can be correctly worked without any knowledge 
of mathematics, aial because the very name of theory miglit, in some 
minds, create xH‘e]Hdice against the instrument. I, however, annex 
the following account of the principles upon which the range-finder 
is based, in coinjiliance with a request of Colonel Gordon, C.B., when Chief 
Instructor of Gunnery, Slioeburyness. 

The experience of ages has shown surveyors that the most convenient 
w^ay of measuring distances is to measure a variable base, and two varia])le 
base angles. They scarcely ever follovr any other method, such as using 
' . . a fixed base, or one fixed angle. 

I imitate the surveyors’ proceeding, but add these conditions, that the 
base must be sliort, and each of.the base angles greater than 80^, and le‘ss 

" 100 * , . . . ^ , ' . ' , , ' , ' . . 
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The suiTcyor calculates the required distance from the formula 


If B be a right angle, sin. = 1, and then AC sin. 5 ^ 

(ioU A— B) 

If ^ = 85" or 95° 

Sin:B= *997; 

If ^ = 80° or 100^ 

Sin = *986. 

Therefore, should ^Ye treat sin B in every case as equal to unity, the 
actual distance A C would, when B = 85° or 95®, be less than the calculated 
AO by 3 yards per 1,000, and when ^ = 80® or 100® by 14 yards 
per 1,000. 

On the range'-finder system sin B is always supposed equal to unity, 
consequently it is theoretically 'possible to have a mistake of 14 yards per 
1,000 ; but in practice such an error can only take place when the angles 
differ more than 5® from a right angle. 

The formula employed is then: 

AO or Eange = — z roAU"— i ik , 

^ sm (ISO"" — A -- B) ’ 

consequently AB,A, and B have to be found. 

The process of using the range-finder consists in laying the main 
telescopes of the angle-finders upon a distant object, and the short 
telescopes upon each other, or, for convenience, on their cases, and also in 
measuring the distance between the axes of the main telescopes (or for 
convenience the distance ]:)etween the trail handles, which are 17 inches 
nearer to each other than the axes, this being allowed for in the tape). 
"We thus get AB^ A, and B, and the roller works out the formula : 

AB AB 

sin (180° ~ A--B)^ sin (A + By 

How does it work out this formula ? 

The first step is eAudently to add A to B. 

This is done by bringing a mark on the addition-scale of the roller 
uiider a quantity to A, and taking beyond this mark a number = B^ 
over this number will be found the quantity ( /f -f B), 

Having got (A -f B) we use the upper circumference of the roller to find 
AB 

- — . The line F on the roller is marked -with common numbers 

sm (A -f B) 

10, 20, 30, 40, &c., but these numbers are at distances apart, represented 
by the differences of the logs of 20 and of 10, of the differences of logs 30, 
and 20, of logs 40 and 30, &c. The line E has inscribed' upon it, in a 
similar fashion, a scale corresponding to the logs of the sines. E and F 
then give us a contrivance for finding , \ \ 

" log AB — log sin (.4'+ -B) = log AC ' ■ 
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Instead of degrees and minutes on tlie scale for measuring the base 
angles, I employ a decimal division. Eadi of the rang’e-hnders divisions 
is equal to Ih minutes, consequently 100 of the divisioiis =■ iH" 

On this notation 2|° would equal 100 


5° 

>3 

33 

200 

100° 

33 

33 

4000 

170° 

33 

33 

6800 

172i° 

33 

33 

6900 

175° 

33 

33 

7000 

177i° 

' 33' 

33 

7100 

180° 

33 

33 

7200 


But for military purposes, it is clear that the sum of A and jB or + B) 
would, out of 1,000 cases, he roughly — 

900 times between 1771® and 180° 

90 „ „ 175° „ 177^ 

9 . „ 172|° „ 175° 

1 „ under 172|° 

or in some such proportion, because if we employ a base of 40 yards — 
AU Eanges over 915 yards will give (A + £) over 177|° 

. . 460 „ „ „ 1759 

. . 300 „ „ „ 1721® 

and gunners will not measure distances at case shot ranges. 

This consideration allow's a further simplification of notation, and 
instead ol calling 172i° 6900 

175° 7000 

1774° 7100 

180° '7200, 

172|°, 175^ 1774°, 180°, are all alike called 100 or 0, Consequently 
the instruments only show hy how much A + £ exceeds 172|°, or 
175°, or 177|° 

If A is recorded on one instrument as 85, B on the other as 90, 
(A 4- J?) = 175, but as the roller does not deal in hundreds, it only 
shows 75 ; the hundred is omitted. 

There is then a doubt as to whether the sum of A ^ B 
== 177|° + 75 divisions = 179° 22' 30'" 
or, = 175°" -t- „ = 176° 52' 30'" 

or, = 172i° + „ = 174° 22' 30'" 

or = &c. 

If the base be 40 yards the corresponding ranges are 3660 ; 740 ; 370. 
It will be seen that between the first and second values there can be 
no hesitation in practice, while between the second and third there might 
be some doubt. 

' But again, in practice it is so simple to keep the base under some 
rough proportion to . the range that th& third value need never occur. 
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To return to theory, let us suppose A 
or, otherwise, as 81^^ =: 2 
and 98^ = 3 


the range-finders or angle measurers only record the fact that- 


/. -f- == 60 . 

This 60 may mean 179°, or it may mean 1761,° (the other values need 
not be considered), neither angle -measurers nor roller tell tlie gunner 
which is tlie true value ; but supposing his guns to be 19 yards apart, tiie 
rollers say, if the range is 1,083 yards, *60 means 179°; if the range is 310 
yards, 60 means 1764^. 

The artilleryman’s eye must enable him to judge which of the above 
two is the right range, unless, indeed, he has time to take a second obser- 
vation with a dilferent base, in which case the true range is repeated, the 
false ones rejected. 

Theory of the Muzzle Bydem of Measuring Angles. 

The range can be obtained without using a tape ; the object of con- 
structing the instrument so as to allow of this being effected is three- 
fold : — 

(1st.) To obviate the damage caused by the loss of a tape. 

(2nd.) To be prepared for certain exceptional circumstances in which 
a tape could not be employed. 

(3rd and chiefly.) To allow of the length of the tape being corrected 
at any moment. 

If two guns are placed parallel to each other it is clear that one will 
always, at the same distance, subtend the same angle when viewed from 
the breech of the other, also that, when the distance between the guns 
exceeds ten times the length of a gun, the distance between the guns will 
vary inversely as the angle subtended. 

In finding a range without directly measuring a base, we first 
lay upon the breech and then upon the muzzle of the opposite 
gun, -which is always practically parallel to that at which the angles 
are attained, and the roller subtracts the second angle from the first, 
or M from £. Theii the mark at the top of the roUer is set to the 
quantity £ — if, and it will be found on trial that the tape mark 
shews the actual distance between the guns. 

The explanation of this is, that on the top of the roller is engraved a 
scale of sines, on line Gi, to determine the position of the gun-mark 
on H, of the mark, the distance between two 12-pr. A.B.L. guns !: 
was . carefully measured, the angles at breech and muzzle found, and I 
their difference, or B — M, found. Then the tape on the roller was 
brought •' under 'the distance, 'and qpposita’-the':'ijntotity 
gnn-nmrk was made. , Ivi' ny 
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This mark Mms evidently true for tins jjarticiilar case, and truth 
being always consistent, would be true for all other values of B — M. 

If a 9-jjr. were used, a new mark, similarly obtained, ^vould have 
to be made in the roller, this being the only change required for the 
different nature of guns. 

From 40 to 0, and again to 30, full figures are used on the top 
scale ; after this come 4, 5, 6, &c. ; these ready mean second forties, 
fifties, &c., because^ while 40 in full represents 1^, 0 represents 22® 
30 represents 3J, and the small 4 represents S|® Consequently, some- 
times when 5 — if = 50, instead of setting to the large 50 it may be 
necessary to set to the small 5 ; hut a reference to the tape mark, which 
always points out the true distance between the pieces, dispels all doubt 
as to which value should be employed. 

The rule on this head is, over 38 yards set to full figures, under 
38 yards consult the tape mark as to whether full or small figures are to 
be used. 

Theory of the Sun Test. 

The sun is at an infinite distance, consequently, when the telescopes 
are laid upon the same portion of its disc, the two angles of the vsur- 
veyoFs triangle become = to 180®, or 100 on the range-finder 
scie. 

Theory of the Second or Four Angle Test. 

In this test "we first find the two base angles of the triangle in the 
usual fashion, we then obtain the vertical angle by subtracting from the 
exterior angle of a triangle, what Euclid calls the interior and opposite 
angle. 

FTow, if the instruments are in good order, these three angles will 
amount to 180® -on range-finder scale 100. If they, on the contrary, 
contain an error a?, we shall have recorded for the base angles a 
quantity = true base angles -I- x. But the vertical angle will still 
be true, for, suppose the exterior angle contains the error y, the 
interior and opposite angle must also contain the error y, and 
then— 

as false extr. ang. == true ex. ang. + y, 

,, intr. „ — int. ,, + y* 

false extr. ang. — false intr. ang. 

= in all cases true extr. ang. — true ini ang, 

= vertical angle. 

Vertical angle- and angles found in ordinary fashion - 1800 ± error 
of instruments, or base angles found in ordinary fashion + exterior 
angle, — interior angle = 180® + error = 100 ± error. 

The mathematical aspects of the question are ably given in ^^Eemarks 
on Captain Nolan’s Eange-finder/' by Captain C. E B. Leacock, E. A.:—* 

^X^apiain Nolan’s range-finder consists of two angle-finders, a measur- 
ing tape, and a calculating roU^. 


* Bee Proceedings, B,A. Institution,” VoL VIL, p.40. 
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The angle-finders are identical in general eonstriiction, hut inverted in 
details, one iiistrmiieiit being right and the other left-handed. 

''Each angle-finder consists of along telescope, round each end of wliich 
is a band, turned truly round. The bands rest on two Y’s, fixed on 
the outer side of the barrel of the gun, so that wlierx the telescope 
is laid in them, the axis of the telescope is parallel to that of the gun ; 
above the telescope is an index plate, graduated in a manner which will he 
hereafter described ; at the rear of the index plate is a pivot, on which a 
steel limb revolves. Above the steel limb, at the pivot, is fixed a short 
telescope, which revolves with the limb, and remains constantly at right 
angles to it. The limb and short telescope receive their motion from a 
screw fixed on the index plate, and wwldng through a nut on the steel limb. 
The short telescope is protected by means of a tin case, to the inner lip 
of which is pasted a white paper ring. This case does not revolve, but 
is fixed at right angles to the index plate, a hole being cut in its side so 
as not to interfere with the index bai*. 

" The tape is an ordinary measuring tape, working on a reel. At the 
loose end is a hook, wdiich, wdien the tape is used, is hooked to the inner 
trail-handle of one gun, and the reel is then carried over to the trail of 
the other. 

" To measure the range, by means of the instrument, two guns are used. 
They are drawn up at an interval of about 40 yds., and are generally 
dressed so that the object will be directly in front of some point in the 
inverval. Each gun is then laid on the object, and the interval from 
inner trail-handle to inner trail-handle measured. The short telescope 
of each finder is then turned on the Yertical axis of the wdiite ring on 
the lip of the case of the other. This axis is marked by a red spot on 
the highest and lowest points of the circumference of the ring. The 
angles between the long and short telescopes will consequently be the 
base angles of the triangle AJBG, formed by the object and the two guns, 
and their sum will be the supplement of the angle BO. (See Diagram I) . 

“Now^ as w^e may fairly assume our range over 600 yds., AB and AC 
are very large in proportion to and as the point A is directly 

opposite some point in the base .5(7, the length of the side BA, CA, will 
be much the same for any particular magnitude of the angle BAG, 
wtoher the triangle BAG be isosceles or not ; and w^e may therefore 
treat the triangle BAG as an isosceles triangle of knowm base and known 
angles, of which it is required to find the sides. (The error resulting 
from this assumption will, hereafter, be proved too small to matter in 
practice.) 

" Our formula w^ill be 


■ . TT 
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sin {IB A y) 
r = range == AB ^ AG ^ 
6= base , . 

/ BA 0. 
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equal to one, and writing our formula 


makiiii:? sin 


Bin (B 4 - 7 )' 

We sliall, hereafter, see that from this formula is derived the princij)le 
on which the caknilaliiig roller is constructed. 

'' Wc now prncetjd lo read the base angles by means of the index plates 

of the aiigie-tiiiders. 

On tliese plates the circle is divided into 144 divisions (of 2° 30^ each), 
which arc again subdivided imo lOU subdivisions (of V each). The 
actual poninii ol the circle graduated on the index ^dote is only about 
eight' diviNiuiis, «>r 2oT Teiitl is of divisions only are graduated on the 
phite, hut the angk^s insty, by means of a vernier on the vSteel limb, be 
rend tii us liilie Iialf a suldivislnn. At each of the divisional gradua- 
tions is 0, the subdivisioiial graduations being marked from 1 to 99 — the 
numbers ruiming from left to right on left-handed instruments, from 
right to left on riglit-iiaridefi ones. The instruments will, eonseqiiently 
%how, not the excct magnitude of tlie angles AUO and BCfA, but merely 
their (oxeess over tins next lowest round number of divisions. Thus, if' 
the steel limb Eli be imineiliately over the long telescope, the lines EB 
and JJxvOl coincide, and therefore the angle ABO coinciding with the 
angle BBC, will be a riglit angle, or 3(i,0(> (thirty-six divisions no sub- 
divisions), A ^ero must, therefore, be mar ked on the index plate, imme- 
diately above the axis of the kmg telescope, to serve as a starting point, 
from which the plate^ is ^nuduated right and left. If we turn the short 
telescope so as tf) dimirii»h the angle A i/C to, say, 35,71, the arrow head 
E wTll point to 71, and if we iliniinisli ABO to 35,00, the arrow head E 
wiE again jKiint to a zero. (See Diagram I.) 

Kow, let us suppose tliat having laid our instruments in the manner 
above described, we have read GU at B, and 80 at C, adding these two 
together, we have 140. This Ixring more than a division, cut off the 
first figure, and read 40. now know that the sum of the base angles 
exceeds some exact iium1)er of divisions by 40 subdivisions, or to use a 
symbolical expression, that 

j6?+7=100 m 4* 40. 

"How, may assume that a lies hetw^een 20 and 2,00, for with the 
latter of these values a base of 40 would give a range of 456 yards, and 
with the former a range of 4560. Hence m must be either 70 or 71— 
the latter value being rejected when the readings add up to more than 
89. Be.'idiiigs below 80 render possible two different values of m, and 
consequently two apices of different magnitude, and two ranges. The 
two ranges, however, will be so diflfoent that it will be impossible to fail 
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then our two ranges “will he 

^ h h V ; 

^ sin {70,00 4* ■ sin- (2,00 —ij;/' 

■ • — - ^ ' ' 

sin (71,004-/0 sin . ■ 

2,00~“'J2 is more tlian cloiihle 1,00—/?., and small angles vaiy 
almost as tlieir sines ; therefore, the greater of the tu'o ranges will at least 
be double the less. 

We now' proceed to describe the calculating roller, and show how, bj 
its means, the formula 

■ “sin {P’¥y^ 

may be solved, and the sides of the triangle 2?.^ (7 obtained without actual 
coiiipuration, 

^'Tlio roller is a hnilt-iip cylinder, consisting' of , a body and two rings, 
these rings being free to rotate round the axis of the cylinuer. The 
lower rim of the Ijocly and the upper rim of the lower ring are liiarked 
from left to riglit wi'th 100 equal graduations, corresponding to the 
number of subdi\-isioiis in a division ; hy means of these rims tlte read- 
ings at B and C may be added together, and if their sum exceed 100, the 
first figure will be cut off. xVt the zernj>rrint of the low'er ring is marked 
tlie word “BnEKcn.’’ Tiiis is himight opposite the reading of the first 
angle-iinder rOO), when the reading (80; of the second angle-tinder on 
the lower ring wull come under (40 ) — the sum ' of the two readings less 
100 — on the fiody. . . ■ , 

This vdll be seen in Diagram II., wdiere the two rims are represented 
as if in one plane, in order tliat all j'^arts of them may bo visible at once. 

“On tile low'er edge of the u]»]')er I'ing is graduated, from left to right, a 
scale, giving the diOerenees of logarithms of rdl numbers between 400 
and 4000, eaeli logarithm being marked witli tlie number to whicli it 
belongs. The si/e af the graduations is so piT^jortioneii to ilie size of 
the roller that log 4000 — log 400 or unity is exactly one circumference 
of the circle, aiul the points 40UO and 4U0 consequently coincide ; while, 
as all porvers of ten luive logarithms free frmn fractions, llie poiiit at 
wdiicli 1000 is marlved will be tlie true zero point of the logarithiuic 
scale. 

“ On the upper edge of the body is graduated from rigljt to left a scale 
giving the differences of logarithms for the sines of all angles betw'een 
71,80 and 70,00, which are tlie greatest and least values the sum of tlie 
base angles can liave. As the sines of very small angles are proportional 
to the angles themselves, 

sin 2,00=10 sin 20 \ 
sin 70,00=10 sin 71,80. 

Hence the difference beUveen their logarithms will be unity, or one cir- 
cumference. 

“ Each logarithmic graduation in this scale is marked with, the number 
of subdivisions in the angle to whose sine it belongs. 


"Assm’71,'7'718=-01,log sk71.7n8=-2, and it is at 7718 that 
the zero point of the lower logarithmic rim wiE fall, an arrow-head is 
marked here, and the word “ tape ” written beneath it. 

“ From the figures on the lower rim of the body to the corresponding 
diagonal lines are drawn. These in no way 
afiect the principle of the instrument, and serve only to guide the eye. 

“We will now describe the use of the roller. 

^ As soon as the number of yards in the base is known, the upper rinw 
IS turned round until that number comes opposite the arrow-head 
marked ‘ t.4PE. The two readings of the angle-finders are then added 
together, as already described, by means of the lower rino- The 
number representing their .sum on the upper rim of the hody'^wiE be 
oppo.site the range on the upper ring. 

“ For, by the formula, 

6 




log?- 


sm{/J -p y)’ 

— log 6 = — log .sin + y). 

But log r — log 1 is the distance from the point on the npner rina* 
graouuted r lo tliat graduated I ; and — log sin (fi -h y) is the distance 
trom the arrow-head to the point on the upper rim of the body 
graduated (/i + y) ; the difference in sign corre.sponding to the contrary 
directions in which the two logarithmic scales are graduated. Therefore 
these two distances must be equal. 

“But the graduation 6 coincides with the arrow-head; therefore the 
graduations r and {/? ■+ y) must also coincide 

« We have already stated that, for readings less than 80, two valnes of 
if possible, and that we have consequently two ranges given- 

hut that one being more than double the\ther, they ™ eS 

onl Yndero^^ ascertained with 

1 If ^ dres.sed so as to be in line with some object to the rifrht 

o^eft, and laid on the object aimed at. The angle-finder is then placed 


Then 


Lett ^=100 

^=100 n + q. 




= (/2,-P?b_«). 100-{y_p), 

Hence we have the rule— 
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BOS as an isosceles triangle .of Tery small apex, we c 
the length of oiir gnii, from the formula ■ : 


sm f) sm(y — 

There is a special scale for solving .this formula on the top of the 
roller. Its general principle is similar to that -of' the'scale on the body 
of the roller. ■ . 

“ We have,^ in the course of the forgoing demonstration, made use of 
four assumptions, none of which, are strictly true, and from each of 
which an error will consequently result 
These are : — ■ 

(1) That wlien^ in a triangle BAG, the apex A is directly opposite 

some point in base, and the angle a is small, the length of the 
side AB will be much the same, whether the triangle be 
■ isosceles or not. ■ ' ■ ° ■ 

(2) That when a is small 


(3) That sin 2,00 = 10 sin 20. 

(4) That the anj^le.s read by finders are the true base angles of the 

triangle BAG. 

“We will first examine the errors produced by each of those assump- 
tions separately, and afterwards see how their combined result affects 
the range in practice.” 

Captain Leacock, who.se paper will be found in the "Proceedings 
of the Eoyal Artillery laistitution” for November, 1870, then proceeds 
to .show that, in the first ca.se, the resulting error will have a 
maximum in e.xcess of LSI yds., or defect of ’44 yds. The second 
may give an error of "43 yards. The third an error of 1 yard 
per 1000 of the range. The fourth will give a maximum error 
of 2 per 1,000 in excess. 

Captain Leacock then continues as follows: — 

“Let us now assmne a case, and see what will be the difference 
between the sides of the triangle, as obtained by the calculating 
roller, and as obtained by the ordinary method. 


JBC is the known 
angle in the above 
pages 175 and 176 
has for known base 
angle C. 


base, A the vertical 
reasoning, but at 
the supposed triangle 
AB, and for vertical 


Let = 4:0 yds. 

ABG = 35,82 = 89°33' 
AOB=^ 36,46 = 88°39' 

71,28 178°12' 
ABG = 72 = 1®48' 








Introductiox of Eakge-findebs into the Seeyige. 

For all guns, except perhaps mountain guns, the sam^ pattern 
range-finder ought to be used, but the rings on which the angle-finder 
rotates may have to be placed in difierent positions, for example, the 
range-finder, which suited the 12-pn Armstrong, in being changed to suit 
a 9-pr. rifled muzzle-loader, had a new ring put on 3|-in. in front of the 
old rear ring ; with this alteration the range-finder fitted either gun. 

The reason for this change depended on the fact that the breech of the 
9-pr. muzzle-loading gun was hid by its wheels, and the range-finder had 
to be drawn 3|-in. back to be seen from the opposite gun. 

Tliis point being allowed for, the same range-finder ought to suit any 
gun. 

We have then to consider the the best position for which is 
in tlie centre of the gun, the rear one at the extremity of the breech; hut 
if the gun is centre-sighted, the Ys must be placed at the side of the 
gun; and although the want of symmetry will be objected to, it is better 
to fit them, when not in the centre, on half of the guns to the right, and 
on half to the left. 

The second point to consider is, whether the guns are, or are not, 
provided with traversing screws ; if they are, plain V's will do, but if 
not then the rear V will require a traversing screw. It may he objected 
that boring holes in the gun to fix in the V's will weaken it ; but calcu- 
lation showed that the 12-pr. Armstrong was weakened less than odrTvth 
by such holes. 

The range-finder wa.s, however, at first experimented on without 
boring these holes, by fixing the front V with a large iron clamped ring 
on the gun, the rear ]/ having for a stalk the shank of a tangent sight. 
For experimental purposes this does well, but the ring occasionally shifts 
its position when the gun is fired; it is, however, easily tapped hack into 
its place by a hammer. 

The tapes recommended are 70 yds. long, but it will be best to have 
them marked iu whatever fashion the soldier is most accustomed to 
measure ; these units need not be the same as that in which the range is 
given. 

For example, tlie infantiy range-finder has the tape graduated in paces, 
but tlie calculator gives the answer in yards, because the infantry soldier 
steps paces better than yards, and his rifle is sighted in yards. 


Bosces. 

I consider it almost essential that the range-finder be carried in the 
axle-tree box. ITiis involves the sacrifice of one or two rounds of ease 
per gun, which I look upon as useless, but many artillery officers 
‘ m very fond of it— it alvaya looks well in artillery returns to have 
expended case. Tl^ will then always he a contest against devoting 
0M axle-tree box to a range-finder. 
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It is best to procure tlie range-finder from an instrument maker, but to 
make tlie boxes and the {/’s in an arsenal; however, with .the 20 sets 
of range-finders, at least one set.of .^^’^'and boxes should .be procured, one 
pair of spare steel arms, and short telescopes, and some spare screws and 
drills. 

When the instruments are made ' their ■ distribiition : nm be con- 
sidered. 

I find that the natural impulse is to distribute one. set to each battery, 
that is the 20 sets to 20 batteries, this, ho'wever,.! consider a mistake. 

The best plan will be, if there is a large camp which has a good 
artillery practice ground, to send the whole of the .20 sets to it; if there 
is no practice ground near the camp, then to send 4 sets to the practice 
ground, 12 sets to the camp, to be distributed among 6 batteries, that is 
2 sets to each battery, and to leave 4 sets with one officer. 

This officer should devote himself to becoming wmli acquainted with 
the instruments, and although he will probably be a ycaing officer, he 
should be allow^ed to coiTespond dleectlf/ witli the battery officers wiio have 
charge of tl'ie range-finders. 

Against tliis, it may be urged that wdien the extreme simplicity of the 
range-finders is fully recognized, these precautions will appear superfluous, 
nerertlieless, if followed in part, or altogetlier, tliey will ihcilitate 

matters...". ...^. 

This officer should get an instrument maker to take to pieces one set 
of range-finders, in order that he may become thoroughly acquainted with 
i"l^:.'Co,B,.stmeti.on. 

The second he should use to practice "'adjustments” upon. 

The use of the other two will be as reserves. 

In some of the batteries a trilling accident will happen to a range- 
finder, wiiieh probably could be rectified hj a shoeing smith in lialf-an- 
hour. The batteiv eommander will report tliis to the officer told off for 
the special duty, wiio will send him a reserve range-finder, and receive 
back the other one; he will then ascertain what is the injury, and 
make it good, and give instructions how^ to rejiair, and avoid" a similar 
injury for the future. 

It may here be said tliat unless the wires break (and these never are 
injured), or the glasses are cracked, a blacksmith w^ill be able to effect 
any repairs rendered necessary. 

It is not at all necessary that the battery officers should understand 
the interior of the range-finders, but certaiidy one officer in the artillery 
should do so. 

The 12 sets of range-finders should be divided between horse artillery, 
field batteries, batteries of position, gatling or mitrailleuse batteries, and 
mountain batteries. 

When the K'-s are fitted on, the special officer should take a pair of 
each guns,^ in order to place the gun mark on the H line of the top of the 
rollers, this mark varies for each description of gun, but is constant for 
all guns of the same description (provided that the distance from the rear 
¥ to the muzzle is kept the same in all guns of the same class). The, 
officer lakes a pair of guns, draws them up about 40 yds. apart, so th^ h 
Hhe foining the breeches of the two guns, is ifwirly peipendieular to^ tifeir 
line of fire. ■■ ^ ^ y'b- c*’ ' 



Botli gims having the angle-finders placed on them, and the cross wires 
of the liiain telescopes are laid on the same object, which should not be 
less than 1000 yds. distant. Then the short telescope of the right angle- 
finder is laid carefully on the white face of the other angle-finder, and 
the nuiiiber (x) gh^en by the index noted. The short telescope of the 
right gum is laid on the muzzle of the left gun, and the index num- 
ber (jf) is noted. Suljtract this last number from the first, and we have 
(a: — y) =2 or {,c + 100 — ?/)=: if y be greater than x, 

Se.t the tape arrow on line E, to the distance between the guns — that is 
the actual measured distance, say ill yds., and opposite the nuinher 
(x — y) or on G. Make a scratch on the top surfiice of the roller. 

'Sow place the guns about 55 yds. apart, and repeat the operation as 
before, getting ij for index iium1:iers ; it will now be found that when 
the tape mark is set to the true distance between the guns, say 55} yds., 
that the scratch previously made ought to come exactly opposite x' — y' 
,oii line G, if this is the case, tlie operation has ])eeii correctly performed. 
;Ma,ke a mark in the shape of a gun at the scratcli, and, to prevent future 
confusion, write over this seratcli the nature of the gun, as — 9-pr. E.M.L. 


PrecaidioiiB to he observed. 

The distance between the guns is to be measured in this operation from 
the axis of one main tele.sco])e to tlje axis of the otlier main telescope. 

Let tlie distance between the guns l>c always at least tw'enty times the 
distanee ]>et\veen the centre of ilic w'hite iVice of the angle-finder and the 
muzzle of the gun. "Wlicji, huv/ever, tlie theory of the mechanical calcu- 
lator, as described later on, is thoroughly understood, this last rule need 
not be followed. 

One roller having been marked for a particular description of gun the 
other rollers are taken; the tape-mark is set at 50, and each roller is then 
marked witli the gun-mark on the inner top ring, opposite to the same 
number on G, that the giin-iiiark on the specimen roller, first operated 
upon, iKuiits to; the rollers being thus complete, if tlie common tape, such 
as is usually sold in round cases, is employed, the distance between the 
guns should be measured from like imrt to like (say from handspike. to 
handspike), when tho range is being found; if one of my peculiar tapes, 
terminated by a hook, is employed, Iroin imier trail-handle to inner trail- 
handle is tlie best ; this will rerpiire the tape to be shortened about 15 
inches, to allow for the projections of the handles. 

It is now supposed that a ]>attery is furnished with two sets of range- 
finders, placed on gims 3, 3, 4 and 6, and that it is req^uired to instruct 
Ihe men in the use of the range-finders. 

Before doing so, it w'ould be of the greatest use to peg out a measured 
mnge. To effect this, let an officer select ground over which a battery, or 

Itot two guns, can imnceuvre for about 500 yards. Let him then very 
earoMly, with the instruments, and with large and varying bases, get the 
distance of m object, distant say 1500 yds., then let him peg out a rans-e 
4500, 1550, 1600, 1650, &c., for 500 yds. 

^ At drill he 'will move Mb battery up and down this range, showing to 
’Idii men that they have got the range 5, 10, or 60 yds. wrong. 
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Ordinary method of oldaining the 'Mange, 

Tho battery is supposed to baYe. b' guns, of, wMcli bTos., 1 and 3 bare 
one pair of range-iiiiders, ISTos. 4 and 6 being.; j)roTided witb,, an oilier pair; 
it is advancing in line at a watt, ' and tbe - officer coinmaiidiiig wislies 
to come into action. . 

He places Mmself between 3 and 4 gnns, and guides tbem .into a good 
positio.ii, lie tben, gives tbe word— 

Range on tlie hedge, near the top of the hill. Halt ! Action.’^ — 

• Kos. 3, 4, 2 and 5 guns are uiilimhered ; Xo. 2 is placed so that it will 
be in front of the line from 3 to 1 ; Xo. 1 and 6 guns are not. uiiliinbercd. 
The sergeant of Xo. 3 chooses anv point that he thinks remarkable in the 
hedge, say a poplar tree, and lays on it with his ordinaiy sights ; ivhen 
hib gun is laid very roughly in the direction of the object, lie sliouts 
out “I'hnwardf^ this ivojtI should be given within o or lli seconds of the 
comniand ‘'Halt/' and a sharp sergeant will oi'ten ha\e his gun 
sulfiiiieiitly well laid (or rather brought into line) to be able to give 
this bigiial before the truii touches the ground. 

The sergeant of Xo. 3 gun then contiiuies to lay his gun, with the 
ordinary sights, and hiially tinishes the laying with the telescopic sight 
of the angle-finder. He then runs to Xo. 1 gun, and lays that gun 
upon the same point, and then retuims to his own piece. 

Immediately on Xo. 3 gun being unlinibei'ed, a inan fakes out tlie 
tape and runs with it to tlie otijer (Xo. 1) gun ; lie shoulrl see that tlie 
man with the roller gets the true distauee between the guns, he then 
wttds up the tape and replaces it. 

A third inai! at Xo. 3 takes out the angie-fiiider, places it in its I/’s, 
and directs the short telescope on the wiute face of the otlier angle- 
finder. 'When he sees that the sergeant of X^o. 3 gun has finished laying 
Xo. 1 gun, he gives the word read/' He sees that the tens are correctly 
read ; lie then wuits until lie sees the sliort telescope of X"o. 1 gun has 
been pointed at Xo. 3 gun, and then reiiiaces tlie angle-finder in the 
box. 

The sergeant of X'o. 1 gum has kept his gun limbered, and a 
good deal— say 15 }'ards — ^in rear of where he expects it "will be 
piacecl ; lie runs out and takes up a good position for his gun, 
selecting a place where he can get a good viow of the hedge 
on which the range is to lie taken, and also keeping himself srpmre 
with the wiieels of Xo. 3, that is, so that these twm wiieels appear 
as one; 

On the word "Forvrard/' Xo. 1 gun advances and is uiilirnbered 
when its axle-tree reaches the sergeant, -who then lays his gun, resigning 
his place promptly to the sergeant of Xo. 3 wiien he'eomes up ; he subse- 
quently sees that the roller is worked right. 

The angle-iinder is shnilarly treated to that of Xo. 3 gun, hut, in 
addition, a man uses the calculating roller, and calls out the range, , , ^ ? 

A fourth man, both at Xo, 3 gun and Xo. 1, reads the number given 
by the index. In calling out this number the man at the pivot gun must 
look at the inller guniier; he must satisfy himself that the roller gunner 
has aistinctly he^' this"' number,, and must not consider he has ,‘do^.; 
Ms work bemuse he im merely cried out the number. ■ , 
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_ At the outer (where the roUer is used), the man ohtainiiw the 

index numljer gives it in a low voice to the roller gunner, when he 
clearly perceives that the roller gunner is ready for it. 

Meamvliile the detachments of Ifos. 4 and 6 guns have done the same 
A siiljaltem officer glances over 3 and 4 guns to see the points they have 
heiV pi'obably know the ranges of two points in the 

Remarks on the above process. 

^ Numbers should be shouted aloud in the right half battery, except the 
index number found at No. 3 gun; there is no necessity for shouting 
at Ao. 1 gun, as the man with the roller is near. 

Each man who finds an index or tape number, must see that the 

roiJer gunner gets the correct number ; the officer should insist upon this 
point. ^ 

^ One man at each gun reads the angle-finder, hut another should check 
iiim in the tens; that is to say, should see that the tens are rightly dven 
pr _ example, the index number is 47i, a man should see that the 
iorty IS right, tlie is sure to be right, and should not be checked, as 
otherwise attention is dffiectcd from the tens. 

The checkers grow ca,reless as there are few mistakes, but the officers 
shoiild always see that they attend to this iioint, No mistakes are ever 
made in the units. 

“ operation, this 

ou^ht to be rectified lief ore replacing the instrimients. If the tape 
breaks no luirm is .lone, knotting it will not sensibly affect the range. 

The chief amount ol skill is demanded of the seiueant of No. 3 crun 
the work of the other gunners being mechanical and uniform. In select- 

Sb 1 distinguished, both 

with the naked eye and m the telescope, from contiguous objects ; if he 

tdescope^° search for one with the 

If Jiis selected point, 

b b liidden fiom Inm at No. 1 gun, he has twT) nmi TSPQ nnPT> fn 


range- 
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In deploying, or forming line for action ' from . otlier coliiians, tlie giin 
that comes up first into action becomes the pivot. ■, 

Use of the Roller ik. taking ■■ the ;Rakge. 

Tlie ordinaiy straightforward method of taking the range is when the 
range is considerable, and more than,-, 25. times, the distance between the 
guns, and when a tape is used. 

Instructions for Oahulating Range icitM Roller. 

(1) Set the tape arrovj, on line E, to n^hateur mimler on line F the tape 

measures. 

(2) Set the mcirh, on line C (in the shape of the hreeeh of a gun), to the 
mdex nimiber called out at either gun. 

(3) Note on the large red figures, on Une C, the index rmmler gimn at the 
other gim, over this is a munler on line I); ahave the ecrmspmidmg number, 
on line E, will he found on line F the range. 

It is extremely improbable tliat in a campaign a gimiier will require 
any knowledge of the roller beyond the above: there are, however, some 
secondary uses of the roller. 

Secondary Uses of the Roller. 

• To determine a range when the range may imssiUy be less than 25 
times as great as the distance between the guns. 

Suppose the guns are 90 yds. apart, it will be easily comprehended 
that the word tape must be brought under 900, as there is no 90 on the 
roller; 

Let us, in addition, suppose that our gim numbers are 30 and 20. 

According to our rule, if we set the breech of the gun at 30, over 20, 
on line C, we find 50 on it, and over 50 on E, we find a range of 
4,120 yds., which may be quite right. 

But suppose that the range does not appear to be nearly 4,120, can 
we have another range corresponding to 50 ? 

'Yes. . ■ 

Below the 0, on E, we see the figures 9, 8, &c.; these really mean 
90, 80, &c. ; and we shall find over the 5 or 50, 1,378, which may be the 
true range. 

Can there be another true range ? 

Yes. 

Counting back 10 divisions from 5, we come to a number marked 75, 
but which might also be considered 50 ; over this is a range of 824 
yards. 

There are, then, three possible true ranges, 4,120, 1,378, 824, and, 
indeed, there are several other true ranges, all smaller than 824. 

The question will arise, Does not this lead to uncertainty in the 

Practically, No: because the finders will be chiefly used' between" 
1,000 and 4,000 yards; and if a distance of about 40 yards be kept 
between ^the guns, there can, within these limits, be no ambiguity. t, 

Occasionally, to insure greater accuracy, large basm of 90 yards ,may 
be anployai ; is than liaHe' to tihe above "amTbigui% 'buUlm " 
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difference between tbe two possible ranges is always too great to allow 
of a doubt ; should, however, any uncertainty exist, a second obserya- 
tion, with a difterent distance between the guns, will dispel the ambiguity, 
as the real answers, in both cases, w^ould be the only ones agreeing. 

Beyond the first, or straightforw'ard case, this is the only point in the 
roller w^hich it is necessary that the gunner should know ; as the case 
will, how^eyer, occasional!}^ arise, it is w^ell to say a few wnrds on this 
head. 

Where rapidity is recjuired, the guns will generally he kept at one 
drill interyal, 19 yards apart ; or at two, d8 yards apart ; in either case 
a few^ extra yards may be stolen by an officer wishing to have accurate 
ranges. 

The instruments are quite capable of giying the range with a 1 9 yards 
interval, or base, up to 2,000 yards ; yet it does not pay to make this the 
ordinary base, because the extra care required in the manipulation more 
than makes up for llie disadvantages of the larger base. 

At a 19 yds. interval, or base, it is clear that the first special or small 
number ease will not arise, as artillery do not care to measure ranges of 
less than oijO yds. 

In trying for a ‘38 yds. base, the guns may, after coming to the ground, 
find themselves os much as dO yds. in this instance, the first 

special or small number case may arise, as, with a 50 yds. base, anything 
under 1150 will fall in the small numbers, and 1100 jtIs. is an artillery 
range. 

Kow", in this instance, if a gunner sees that the enemy are from 800 
yds, to 1500 from him, and that the interval between the range- guns is 
considerable, he ought to be on the look out for the small numbers. 
Suppose, first, that the sum of the Uxo index angles, as found by the 
roller, or as mentally added togelher, equal 10 or 20, the gunner knows 
at once that he is dealing with the ordinary case, because 10 and 20 on 
line E will, in the ordinary course, give ranges of 1140 and 1340, which 
are between the limits 800 and 1500, wEile 10 or 20 in the low numbers 
would give ranges of 600 or 635, wEich the guimer^s eyes assure him 
would be an improbable answer. 

If, on the other hand, the sum of the index angles should be 70 or 80, 
then the gunner know%s at once that he has to seek for the range (in the 
instance specified, among the low numbers), because 70 and 80 will, in 
the low numbers, give ranges of 880 and 755 yds., while in the ordinary 
numbers they w^ould give the impossible ranges of 3700 and 5700. 


^ ' To Test the Tape. 

The tape is liable to injury; as a rule, however, if the tape be set right 
for a length of 40 yds., that is, if when the axis of the angle-finders are, 
41 yd^ apart, the tape 'be made also to read 41, then it will be 
Jttffioienily rieht all through its length. 


' Cmreet Tape. 

... the guM about 40 jds, apart, laid up 
M ifttaate wiih each olh^. ’ ' 
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Lay the short telescope on the white face of the opposite aiigle-fiiiclei% 
we thus get an index nnmher (m ) ; set the breech of the giin, on line C, to 
this number on D. 

Lay the short telescope onthe muzzle of .the opposite giiiij note the 
index mimber n on line A or B of.the- I’oller-; take n oxer this on B or A, 
we thus get a number p. ISTow.set the- . mart'' (made) on 11 to the large 
figures, giving p on line G. Then the taj)e mark will point to the inie 
distance between the guns. 

Measure the distance with the tape,. and if it. does, not agree with the 
true distance, shorten or lengthen the' tape until it does. 

JfoTE. — It is evident = m — % or else-|? = .m + 100^ — 

Mote. — If the guns a,re placed, nearer the 40 yds., the mark on H 
have to be set to the smaller figm'es on G, and not to the large ones- 

To obtain the Range wiMoiit ming the Tape. 

Be particular in bringing up the guns to see that they are more than 
usually square, proceed as usual at the pivot- gim, only do not run out 
the tape, also do not call out the index number until the roller gunner 
shows by a sign that he requires it. 

At the outer gun, take tlie index iiiimber as usual, and record it as 
usual on the roller, by bringing the breech mark on 0, under the index 
number on D. 

Then direct the wires of the short teloscoiie until these are on the 
muzzle of the opposite gioi, make this the muzzle-number now shown 
by the .index.. : . 

Seek the muzzle number on lines A or B (no matter which), opposite 
to it, on B or A will be “ the muzzle difference number.” Set the gun 
mark on H to the muzzle difference number on G. 

Mow get the index iiuriiher from the pivot nimiher, and proceed as 
.usual,: that is: — 

Mote on 0 (the red figures) this number over it, on D is another 
number, follow this up to E, and above this figure on E is the range. 

This is strictly true, if the guns are less than 110, or more than 34 
yds. apart ; if they are nearer than 34 yds., and if the muzzle difference 
number is, say, 60, the gun mark on the line H may not have to be set 
to 60 on the line G, but to the division marked 0. 

The fact is that there are several OO’s on the flat face of the roller, 
but only that usually employed is marked 60, the others are marked 6. 

As long as the guns are over 40 yards apart, there can he no doubt ; 
in this ease the gunner sets the gun mark on line II to the numbers 
running from 40 to 30, which are marked in full. If the distance 
between the guns is less than 40 yds., the gunner can tell which is the 
right number, say 50 or 5, by observing how far the guns are apart, and 
remembering that if the muzzle difference is properlg set, the tape mark 
must also point to the actual distance betTveen the guns. 

Figuring of the MoUer. 

Lmes A, B, C, and D, are each simply divided into 100 equal parts. 

Line E, commencing at 0, is marked 10, 20, 30, 40, 50, 60, 70, 80 ; 
beyond 80 will be seen 1, 2, 3, 4, 5, 6, 7, 8, 9, which mean 81, 82, ‘ 

89 ; we thai come to the 0 at which we set out, and this fmg mean 90; 
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the 10 to tlie right of 0 mmj mean 91 ; 20 may mean 92, These mean- 
ings are, however, of little practical importance, as, with a base of 50 yds., 
90 on E would give a range of 11,400 yds,, which is not an artiilery 
range. 

Let 113 now start again from 0, but try back to the le^t, we see 9, this 
means 90 among the small numiers, 8 means 80, 7 70, &c., and 80 will 
mean 0 among the small numh 7 *s. 

Table, — Showing j/roboMe and possible iwdms of partimlar figuTes on 
line E, prcsurniiig that the values in the first column a/re the only prohaUe 
values. 

Probable. | Possible. | 

Figure on Sum of 
I Boiler. Base angles 
I of 

I triangle. 


Vertical 
angle of 
triangle. 


Tests. 

_ The instruments scarcely ever lose their original set 
It IS considered how much will depend in aSion upi 
accuracy, it will be seen how necessary it is to provide 
always assure the officers of a batteiy that the range-fim 
e3mct distance. b 

Sun Tests. 

For an hour and a half after sunrise, or before ■ 
te used without digging holes for the trails Th 
M by then sights on the sun ; the object glasses e 
shutters so as only to leave a smaU hole throuf^f which 
ran can enter ; the size of the hole varies, with°the bri<^h 
the smaller the safer, if the sun be distinctly visible * 
The reason for putting on the shutter is simply that i 
of the telescope are burning glasses, and if the full hea 
were allowed to enter it might, in some cases, spoil the 1 
destroy the wires, although this last Iim -.Lj- 
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object-glass requires openiiig ; tbe ■■ wires ^can- always , be seen when on 
the smi. 

The wires are laid on the sim so tliatAlie horizontal wire the mm, 
while the Teitical wire touches its right edge. ■■ 

This being done at botliigxms, the' observers follow the siin with the 
screws of the piece, calling 

The officer Iialts them both, at the vsanie 'moment. The cross telescopes 
are then laid upon each other as visual; and .the mximbers recorded thi.s 
is, say, five times repeated,; then the observers are. .mterchanged (to' get 
rid of any j)ersoiial error) and five more observations taken. 

The totals of the 10 observations are added together and dimded by 10, 
and the result should theoretically amount to 100 (or better, practi- 
cally, 99£). 

On the word ''halt/' each observer slioiild throw up the hand on 
the traversing screw ; the officer should also ask both if tlie observation 
v'as good, and omit all bad, olcservations. 

This test can be made in a quarter of an hour, ami is tlieri infiilliMe ; 
one good ol,>servati«)ri talces about two minutes. The moon may fdso l)e 
userl without slrnttm’S or gh'tsses for the same yairpose. 

The cc loured glasses must on no account be ] laced rACir tlie object 
glasses, as then all the eiiil>arrassiiienls of iinequal refraction would lie 
introduced. ■ " . 

The guns may he at any distance apart ; 40 yards for elioiee. 

If tlie shutters are lost, a piece of payier ^vith a hole might be 
substituted. 

Four Angle Ted, 

Choose two distant points roughly, at right angles to each other, A 
and B. Lay eitlier gum (the left) on one point A, then dress the 
second gun on B, about 45 yds. from the first gun. 2,000 yds. is a 
good distance for A ; 900 for B. 

The guns will be dressed, wlien both being laid on A, the centre of 
the wliite of the right instrument is seen just under B, looking 
through the short telescope of the left gun. 

Take a pair of angles as usual, say 43 and 52 are the gim numbers, 
now, lay the shoit telescope of the left gun on B ; its angle (or gun 
number) is, say, 42. Sliift the left finder to the right gun, lay its tele- 
scopes on A and B, the new angle is, say, 4. 

Write down these numbers as below', ^ stibtract 42 from 4, adding 100 
to the 4 if smaller than the 42, but not otherwise. 

4 

42 

Eesult 62 

Add 62 to the ordinary observations, 43 and 52. 

43 

52 • ' ' ' ■: 

62 . , . .. 


Second result 15*7 
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Cutoff the 100, or if there is 200 in the answer, cut off the 200. 

Final result 57. 

Therefore the. insti-uments read 57 too high or 43 too low. 

lYlren the instruments are in order the second result should he 100 or 

200 . 

In this last test it may be as well to point out that there is 
a slight error if the point in front be hear, that is, if the point be distant 
2,000 yards, instruments which apparently add up to 100, wiU, in reality, 
add up to loot; if the point be distant 1,000 yards, then, while they 
apjiarently add up to 100, they will really be set at 100 J. 

The sun test is mathematically true. If the instruments are set 
exactly at 100, we are, in measuring a distance of 2,000 yards, liable to a 
plus error equal to a division of -J, at 1000 to a plus error of 

If the bar is in the centre of the divided plate, wdien the distance of 
an object is being taken, or within one rxuarter of the whole divided 
plate from the centre point, the obliquity of the triangle practically 
inlrodnces no error ; the bar need only be looked at to ascertain tliis. 

^As a roi'iih test, the range of the same object may be taken wuth two 
widely difieront bases, as 30 and 60 yards ; if the answers agree, the 
instruments must be in order. 

The result of each careful test should be written inside the lid of the 
box, wuth the date and name of the worker; this will provide a history of 
the instrument. 

Instruments testing between 9 / 1 and 100 are in good condition, hut 
they should never be allowed to test too high. 

M<mmr of inscrihinc/ Tests on Box. 

Tested 10th Jan., 1870, 97f. Lient. A. 

„ by Run. 7th Jfov. 1870, 97|. Captain B. 

„ 7th July, 1871, 97|. Captain B. 

To CoREECT A Pair of Instruments. 

above tests, discovered that a pair 

01 instruments read 0 too much. 

How is this 5 to be corrected ? If in a great hurry, the gun mark of 
the ToUev may be scmtehed out, and a new one made 5 bilow (at 95). 
The tai« must alwuiys be used if this has been done.* It is a bad but a 
re^ plan ; the answers are perfectly accurate 

Hie second system of correction takes more time, hut is bifinitely 
better, not in accuracy, but in simplicity. The iastruments read 5 too 
higli, we 'want to make them read 5 lower. 

objects tolerably square with one another, 
numif say instrument on both. Write down the gun 

instruments now read 42 J, they would he 

To effect this — ■ ' - \ 

Tike off the case. 


ia, obsenratioM mnat no* be taken on a® muzzle. 
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Take off tlie limb with the short .telescope ■attached to it Place the 
flat of the limb against the, tire of the wheeh -and' hammer with three or 
four sliarp taps of the liaminer the^ side 'opposite to that which you want 
the anTwr to go. 

Remernber, it is not tlie EDGE of the limb; but the flat part you are to 
hammer — about one-third of the limb’s length from the index. 

Try not to Ijencl the limb up or dowm in hammering ; if it is bent, it 
can be set right with two pincers. Put on the limb ; observe the points 
—gun number is 41. 

The correction has been overdone ; hammer the other side, until 42J 

is given. 

Jn'.B. — T his operation -will probably not be required once in three 
years. ■ ' : 

To ascertcrin the Eange ivith only one Finder. 

Select yotii' object and choose another square— (that is roughly at 
right angles) — to it. Lay on the observed object. 

Unliiiiber a second gun between the first one and the square o1>ject, 
dress its rear V, or better, the place where the centre of the white face 
of a finder would be on the square object. 

Imj this g'lm. . 

Then, successively point in each gun the main telescope of the 
instrument on the observed object, the short on the square object ; 
note the gun numbers thus given ; measure the distance between the 
guns. ■■■■ 

Set the tape on the roller as usual. From the gun number of the gun 
furthest from the square object, take the gun number of the gun nearest 
to the square object. 

Over tlie number so oljtained is the range. 

Example : Distance between grins, oU. 

Gull number furthest from square object, 67. 

Gim number nearest square object, 6. 

6 


61 

Over 61 on line E will be found the range 2945. 

If wished, the subtraction can be performed by the lower flat face of 
the roller. 

Drill fob 12-pk. B.L., 9 and 16-pr. MX. Ghns. 

Pivot Gifns. 

No. I lays the gun by its ordinary sights (the tangent scale being at 
point blank for all guns except the 12-pr. B.L., when it should have 
elevation for IflOO yards). 

When the gun is roughly laid, he gives the word Forward, ” then 
he lays the right edge of the vertical cross-wire on the object, he then 
runs to the outer gun, and lays it likewise. ' 

No. 2 assists to traverse gun and reads. , u , 

No. 3 runs out tape. ^ 

No, 4 traverses. . * ■ . - ' . 
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Xo. 5 y>laces angle finder on ^^ork>s short telescope and sees that 
Xo. 2 reads the tens correctly; replaces finder when the Xo. 5 at the 
outer gun no longer wants it 

Outer Gim, 

Xo. 1 keeps liis gnn loell to the rea/r, so that it may, on the word 

Forward;’ eoine np"to the right position without iwersing. 

Po^ts himself stpiare with the wheels of the pivot gun. 

At the word ^'Forward'' the gun is brought up hetioee?h him and the 
pivot gun, the wheels ])eing thus square with those of the pivot gun. 

Xo. 1 does not aid in unlimhering, he lays his gun, hut immediately 
cedes bis place to the Xo. 1 of the pivot gun. 

He then sees that the roller is correctly worked, and that the Xos. 
5 cheek tlie readings ('from the tens) of the Xos. 3. 

3 uses roller. 

2, 4, 5, as at pivot gun. 

To find the range of a mormg object 

A moving ohjeex is one that can move, -whether at the moment sta- 
tionary rjr not ; it inclades men, liorses, guns and wagons. 

in iimliiig the mnge of troops, right and left will mean our own right 
and left, and will 1>6 irrespective of the front of the enemy. 

In this ease Xo. 1 of the pivot gun does not quit Ms gun. Both Xos. 
] lay their guns on the designated object, following it tvith the traversing 
screws. As tlie chief point is to he quite certain that both guns are 
trained on tlie bame ol>ject, either of the Xos. 1 will describe to the 
other anything peculiar in the man or gun layecl on, as — 

“ The horse has two white stockings and is switching its tail ; the man 
is an ofiicer and has a paper in his hand."’ Or — 

'' The gun has just fired, the men are running it up, and the man on 
the left haj his arm stretched out.” 

Both Xos. 1 follow the moving object, calling every two seconds; 
when lioth togetlier call ''on,” the otficer calls "Halt,” the operation is 
tlien concluded as with a stationary object, 

Ti)e distance tVamd is tliat of the object at the moment halt is called. 

If the guns are inverted at drill, and the right instrument is -found to 
he on the left, and the left on the right, then the -^tawd " change finders ” 
should he given, and the Nos, 5 vshould change the instruments. 

Care of the Instrimient. 

The screws of the ease, or of the tangent screw handle, may always be 
loosened or tightened without affecting the setting of the instrument. 

After a day’s murk the twist should be taken out of the tape. 

The hasp securing the lid of the box should be turned during travelling 

or firing, " A " 

If a drop of min. gets on the eye-piece, the cap can he screwed off and 

the moiatee removed., 

^ Tm vmovB Baots of the Eahgi-Findm. 

T!,i» dewtipliom’tekg given mMf with a view to effect any repairs’ 
thal-iBiy range-finder, the reader is supposed 

to hm& m m a set instmmento 
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The angle-finder may be considered to have two sets of parts es;-mi- 
tially different, namety, those on which the ff.ccz6racy of the angles dei.'und, 
and those which are merely used for convenience. 

The first comprise only the object glasses and the wires. The second 
include the eye-pieces, the case to protect the short telescope, the tangent 
screw', &c. 

Many people attribute equal importance to all portions of the instru- 
ments, and if the limb fits loosely, or if the exterior screws shake, thirsk 
that the angles may be affected. This is erroneous; every single screw 
that can be seen from the outside of the instrument could be° removed 
without the accuracy being at all impaired. 

Wire Piece of the Large Telescope. 

Tliis is composed of a stout cylinder, a small moveable plate, and 
platinum, or gold wire. 

The screws fastening the wires are keepered, that is, smaller screw's 
are driven through them. 

The wire plate is fastened to the wire cylinder by twm keepered screws. 

There are twm additional screws which appear also to fasten the wire 
plate, but these are only partly used for this object, as they have play, 
their real purpose is to aid in the coUimation. 

There are two side screws extending from the wire piece to the outside 
of the instrument, these are only used for focussing. 

The wires of the main telescopes have never yet been broken or in- 
jured. 

Should this happen, if an instrununt maker performs the repair, he 
should remove the object-glass and eye-piece, remove the screw's fasten- 
ing the wire piece, and force the wire piece out by ramming a stick in at 
the object-glass side, he will put on new wires, and if these are found not 
to be in collimation, he must collimate that is, bring the w'ires exactly 
in the axis of the telescope, by shifting, tentatively, the eoUimating plate. 

If the wires are injured on service, 

Proceed to remove the wire-piece as above. ' 

If a bit of a surveyor, let the officer put on the cobweb of a field-spider 
instead of wires ; if he does not understand this operation, let him twist 
unspun silk, _a very thin fibre of tow, or any other thin fibre, round the 
screw’s, securing the ends with sealing wax. He should not attempt to 
reflate the collimation, but refasten the wire-piece; the observations 
(after testing) will be perfectly accurate, although the instruments will 
not be as convenient to use with unskilled men. 

Object Glass. 

The object-glass, that is the laige glass of the main telescope, has not, 
to my knowledge, become shaky in any instrument during the last two . ; 
years. . ,, 

A shake will be detected by pressing the fore-finger lightly on the/l ■ 
glass and endeavouring to move it. The amount of inacctlwcy wtoh ^ 
a shake is liable'to produce -can be dbtecfcia'Ig* #h^'i 

the object glass is pushed into two iks# ' -'k-' 





MINUTES OF PBOOEEDINGS OF 


All iiistnurieiit maker vill re-Mrnisli the glass. On service, the officer 
should reiiiove the screws holding the glass, he should then Kscrew out the 
glass and its cnse, either by the nicks on it or by j)ressing the handle of 
a tixniserew against the sides of the case. 

He should then take a liirnscrew, and with its blunt side squeeze 
down tiglitly tlio brass rim binding the glass, or rather the three glasses, 
rnnniiig the Idunt edge of the tiirnscrew round and round this rini 
strongly until the glass shakes no more. 

He should then screw the glass and case into the instrument as tightly 
as he can, and bore new screw holes, and insert the screws in them. 


Ohjed Glass getting dim. 

In nine cases out of ten when this happens, it is really not the fault 
of the object glass, but of the eye-piece. 

Remedy. 

Takeout the eye-piece and see if, in any position, it will give a clear 
image, if not, some oi the iiitfriial glasses of the eye-piece may have slipped* 
shift them, and see if a clear image can thus he got* as it is impossible 
to (!<-> dii\ Ikiiui, even to the adjustment, by fiddling wdth tlie eye-inece, 
this may freely be done. If wiping or changing the position of the eye- 
piecy-j makes the telescoi^e clear, bind the eye-piece in the best position 
If the object-glass is dim, and it is not the fault of the eye-piece, screw 
out the object-glass ; if tliere is dirt or moisture on tlie inside of the 
glass wipe It oil; if there is none, hold it up to the light ; if the glass 
then looks clear, a mistake has ]>eeu made, and the eye-piece is the real 
ciilpiit: ij; iKJweyer, it is still very dim, moisture has got in between the 
three glasses, the l)rriss rim must be raised up with the sharp end of a chisel 
the glasses remox^ed, cleaned, and tlie brass edge forced tightly down. ^ 

All the aLr.vfc reiuarks apply also to the short telescope, save that the 
wires ot tins nev’er reqiiii’e colliination. 

In conclusion, my advice to an officer, out of reach of an instrument 
muker, or of sjmre parts ot instruments, would be this • 

Do anything you like with the eye-piece, even if yon smash some 

of Hi, glass, lemove the hroken jiarts-and probably it will wwk without 

them vsometmies another glass as weU as the broken one has to be 

lenioved), ■ 

Never interfere with tlie wire pieces if possible. 

a® glass, remove and correct it; but first 

be quite sure that the shake is not in your own fancy. 

shake wiU afi'ect the observations; it will be also, when the 
Mnger is applied, not only felt, but beard to make a perceptible 
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The eye -pieces do not affect the adjustment; it has been already 
explained, under the head of object glasses, how any damages to these 
should be repaired. 

White Discs of Payer, 

In replacing these, care should be taken that the centre of the lower 
portion of the disc corresponds with the notch marked on the case. 

Tangent Screto. 

The only real damage that can happen to this is, that it may become 
stiff ; this will be owing to a grain of sand having got into the bearing 
and scratched it ; in this case the screw should be taken off and the 
bearing filed smooth. 

Boiler, 

Hew rollers are liable to work very stiffly from moisture in the atmos- 
phere. In this case the rings should be taken off and their inner circum- 
ference, or the corresponding outer surface of the roller, scraj)ed with a 
pen-knife, until the rings turn smoothly. 

Tafe. 

This is the only perishable portion of the instruments. It is more 
economical to throw all the work on one tape, and to keep the others 
sound. 

The figures on the tape vnU. have to be renewed in the battery every 
six months ; the collar-makers will also have to piece the tape up neatly 
now and then. 

The screws used in the range-finders are aU of the Wliitworth taps. 
Influence of the Eange-Einder on Tactics. 

Ho general would, or probably should, modify his tactics for any im- 
provement in weapons without being thorouglily convinced that such 
an improvement was real ; in the case of the range-finder a general 
should carefully expiine for himself (before in the slightest degree he 
built his combinations on the change) if the superiority claimed for it 
is substantially correct. 

The superiority claimed is an average advantage of 3 to 1 in the 
destructive effect at ordinary artillery ranges, say from 1,300 to 2,000 
yards ; and a still higher ratio at long ranges, say from 2,000 to 3,500. 

To satisfy himself, the general vdll simply have to pit one battery, firing 
by trial shots at targets, against another firing with the aid of the range- 
finder ; the only precaution he need take is to see that those using trial 
shots work fairly, as there will be an universal desire on the part of 
the^ officers and men to supplement the trial shots by various dodges 
which could not be used on service. 

Starting, then, from the assumption that this superiority is real, but 
fully^ acknowledging that a commander should verify such assumption 
by his experience,' which may be thus 

introduced into taetias will .be 
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Grand Tactics. 

Three cases present themselyes : an army acting on the defensive with 
range-finders maj" comhat an opponent without these instruments. 

An army on the oiiensive may be supplied with range-finders, its 
antagonist having none. 

Eoth armies may have range-finders. 

Defenders only prodded with Eang e-finders. 

In the first instance, in choosing a position, more advantage will he 
given to one -which commands the approach of the enemy, up to 
3000 yds., than at present 

AU '"roads, bridges, and streams, which delay the enemy under fire, 
within 3000 yds., may be considered nearly impassable when exposed to 
the fire of guns at ranges accurately known. It may also be assumed 
that the enemy will never be able to overpower the artillery fire of the 
defenders ; that cavalry will not he able to halt within 2500 yds. of the 
defenders^ guns, and that it will be impossible for the enemy to advance 
in deep columns within 3000 yds. ; further, that the enemy will, even 
in line, or very thin columns, sufier much more than heretofore. 

An Army on the offensive provided with Range-finders, the enemy hamng none. 

In this case, if rapidity of movement is of consequence, one-third of 
the usual complement of artillery may be dispensed with. 

In attacking an intrenched position, it will be remembered that the 
defenders may have paced the ranges to conspicuous points ; if they have 
thm measured the distances roughly, conspicuous points should be 
avoided in taking up positions for batteries. In any case the defenders’ 
knowledge of the range wdM probably be partial, inferior at the com- 
mencement of the action, and very confused alter a time. 

The assailant should endeavour to engage the defenders’ artillery, 
being fully confident that he -will have a great superiority over it. 

When the point selected for an infantry attack has been determined 
on, it will obviously be much easier to cover this attack by guns w^ich 
know^ the exact range, and w-hich may be relied on to cripple the 
enemy’s infantry lire, and to keep it dowm until the troops are within 
200 yds. of the defenders’ lines. 

In fact, with range-finders, guns will be used rather to co-operate 
with, than (as at present), to prepare for, the infantry attack. 

Both sides having Range-finders, 

In this case, the assailant will, more than ever, seek to precede his 
attack by an artillery duel, as the defenders’ guns will not only have 
feereased pwer of disabling his infantry, if not silenced, but also ‘to 
( inflict m his artillery tar greater injuries than at present. 

The Mihoe Tactics of a Battery. 

Defenme, 

Ten points, varying from 1,000 to 3,600 yds., being selected, one gun 
• in h-nliaiteTed nmt where it will be m action, while another .takes in sue- 
suitaMe ^positions at a distance of about 45 yds. from the limt 
;■ but at mther greater imterrais for the longer ranges. 
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The officer himself, or a sergeant, will note down the distances on a 
card. This can be leisurely done in 20 minutes, 

"WTien these are taken, they should be re-naeasured with a greater 
distance between the guns ; where any discrepancies occur the distances 
should be taken a third time. 

Ten points being thus established, if time allows, others may be 
added, if not, their distances should be guessed, and the guessed dis- 
tance placed upon a card. Should there be any point immediately in 
front, or near to which the guns may afterwards be removed, its distance 
should be taken, so that in an advance or retreat the ranges of some of 
the original points may be known without fresh observations. 

The officer should consider what points the enemy are likely to ad%unce 
on. The Nos. 1 should copy the card, or at least learn the ranges 
of the principal points, and the lengths of fuze should be marked oppo- 
site the ranges. 

If the commander has had abundance of time, he will know certain 
points under 2,000 yds. almost exactly, while at 4,000 his xjrobable error 
should be under 50 yds. 

If the enemy is advancing in deep formation, masses of columns, or of 
batteries, the guns should open fire as soon as possible, even at 3,500 
yds. ... 

At this distance, when brigades are massed, and are passing over ob- 
served points, 20 per cent, of the projectiles ought to strike. It is need- 
less to point out that great care should be exercised in laying the guns, 
allowing for wind, and levelling the wheels at such ranges. 

Upon being fired at, the enemy may be expected to break up into 
shallower columns, probably not more than two companies deej). When 
these thin columns are actually standing awimd observed^ points, they may 
be fired at up to 2,500 yds., but when in movement, or standing between 
points, so that there is a probable error of 50 yds. in the range, they ought 
not to be fired at over 2,000 yds. 

If the enemy form line, 1,700 yds. should be the limit of fire. 

Very good practice can be made at skirmishers up to 1,500 yds., 
but skirmishers should only be fired at by artillery when ammunition 
abounds, as one good shell in a column is worth 20 good shells at 
skirmishers. 

Troops lying dowm in line may be fired at up to 1,500 yds., but very 
deliberately. Cavalry in line may be fired on up to 2,000 yds. 

It may be assumed that artillery -will advance at full interval, and in 
line ; if so, they should be fired on up to 2,500 yds. But once unlim- 
bered, if their horses are sent away, and their guns are at all sheltered 
by the ground, it will be difficult to do them much harm at distances over 
2,000 yds. 

In firing at artillery, if it seems probable that little damage is being 
done by either party, a fresh observation should be taken on one of the 
wheels of the enemy’s guns ; generally choose the windward gun to take 
the range. 

About 1,500 to 1,700 yds. would be tbe most favourable distance to 
choose in firing at guns, trusting to trial shots, as much under 1,300 
there ‘Would not be sufficient disparity M-4he eifecte produe^,. aad j 
otet' 2,000 notiang decisive eotdd'fee wumlei ea* ' ' 
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In an artillery duel, at 1,700 yds., tlie range being ascertained to witliin 
50 yds., after making every allowance for liiirried laying, &c., at least 4 
pe/cent. of the sheU fired ought to be very effective ; while, if the range 
be guessed, not more than about one-liaU per cent, can be calculated on. 

Offensive Taeties. 

In acting upon the defensive, the use of a range-finder is very plain 
sailing, as it enables the ground to be surveyed before the approach of 
an enemy, and thus gives enormous advantages, without any attendant 
disadvantages whatsoever. Acting offensively, the disadvantages must 
be weighed against the advantages. 

A range-finder does not possess any great advantages over trial shots 
up to 1,C)00 yards, so, up to this range, whenever the delay of half a 
minute in opening fire is of paramount importance, it is better not to 

USB it. 

After 1/300 yards the superiority posses.sed by pieces firing at a 
known range is so great, that the distance should then ahmys be 
found. Between 1,000 and 1,300 yards the judgment of the officer in 
command must be exercised. 

The actual finding of the range is a purely mechanical operation, but 
considerable skill can be shown in the selection of points to be observed. 

As the telescopes of the finders are powerful, any point that can be 
seen through binoculars, or with the naked eye, may in almost any 
weather be observed, so that it is quite unnecessary to pick out church 
steeples, or, wliat might be called fancy points, to train the guns on. 

What is wanted is something distinguishable from surrounding 
objects ; any stationary object tolerably different from everything near 
it is a good point, whether a gate, a stone, or a post ; trees, shrubs, or tufts 
of grass must be made to do when the former class do not exist ; they 
are perfectly good points, if peculiar. When no point can be seen, the 
officer must simply indicate in a general fashion what distance he wants, 
as, the brow^ of a hill ; it then becomes the duty of the No, 1 of the 
pivot gun to find a point, which he can nearly always do, as the 
telescope of the finder will reveal peculiarities in the brow which may 
have escaped the nuked eye. 

But it may not be possible to find any stationary object near the 
enemy. In that case the guns must he laid on the enemy. 

There is no better object than a gun wheel; the wdndward, or else the 
mm% peculiarly placed gun, should te singled out to lay on ; its being'’" 
fired M of little consequence, unless the smoke hangs very much indeed, 

'The colours of a regiment or a mounted officer are very good points ; 
if there are none, a flank man should be chosen. These remarks onlj 
apply to troops advancing or retiring upon the battery, either directly or 
ala mcderaie oblique; if, however, the direction of their march is at- 
iri|ht angles to the line of fire of the batteiy, they will probably interfere 
With the action of the finders ; in this last ease, the distance between the " 
^OTS should be made sixty yards, if possible. 

‘ '' ‘ Forty yards is in general the b^t working distance to keep between 
paeee% as at greater distances the guns are not in such thorough 
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conimimicatioii. At ranges under 1,000 tHe gnus slionH be kept under 
40 yards apart. f'' 

1;,000 to 1,600, 40 for cboice. 

1,600 to 2,000, 50 „ 

2,000 to 2,500, 60 „ „ 

2,500 to 3,500, 70 „ ,, 

Do not, liowever, be put out if tbe guns come into action at a distance 
different from what is intended, that is of little consequence. 

Sloping ground does not impair the accuracy of the range-finder. 

The task of the officer is not to find the range, but to place his guns 
in a favourable position for finding it. 

When a battery conies into action, whether with or without range- 
finders, the Nos. 1 have a most important duty to perform, which is 
especialljr prescribed in all drill-books, but which I have invariably 
found that they omit. It is simply, before unlimbering, to make sure 
that they can see the enemy they are about to fire on — along their sights. 

On rough ground a 12-pouuder giin cannot, when iinliinbered, be 
moved far by hand ; or, what amoimts to the same thing, it is quicker to 
limber up and again imlimber. 

Although in war this point is of equal importance, whether range- 
finders are used or not, in peace no time is lost if it is forgotten when 
working without instruments, but a great deal of time may be expended 
on repairing this error when working with range-finders. 

There are two points for a No. 1 to remember : — 

1st. When mounted, his eye is 7 feet 6 inches above the ground ; 
when laying his gun, only 3 feet 6 inches. 

2nd. That the word action’^ from an officer does not simply mean 
unlimber your gun, hut unlimher it where you can use it. 

The rawest set of gunners can be taught in a single day to use the 
range-finders for defensive purposes, or if there is one officer or man in 
the battery who understands the instruments, he can find the ranges 
without the assistance of any skilled labour, at tbe rate of about one 
distance in three minutes. 

But to enable gunners to use tbe range-finders offensively, that is, to 
he able to race men who are employing the trial shot system, requires 
some practice. 

When the detachments are perfect in the mechanical process of 
finding the range on easy points, and from easy ground, they must be 
exercised on difficult points against time. 

The best way to do this is to take out the detachments with the 
Nos. 1 mounted, and for the officer to choose the least distinguishable 
features of the surrounding country to work on, while unfavourable 
ground is selected for the position of the guns, and time is counted from 
the word action’’ until the- range is called out 

The N.C. -officer finding the range, should not be fettered as to the 
disteice between his guns, or as to their placing, as it is supposed the 
-f^Baining guns of tbe battery would conform to .tbe range gnn.^ 
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Tlie distaHces thus found should, if unknown, to, the; .officer, he, 'care- 
fully tested by ohserYatioiis, leisurely taken with large bases, and the men 
should never be allowed to sacrifice accuracy to rapidity. 

Ill taking the range on sands, from which the tide has receded, the 
pointing of the guns is affected by the sinking of the wheels ; the 
remedy for this is to take the object as if it were moving; it is not fair 
to judge of a squad’s proficiency by its answers the first time on such 
very peculiar ground, but when once the men recognise the source of 
error and make their observations rapidly, the ranges will be as reliable 
as on land. 

vSiiOET Account of the Infantry Eangi-Finder. 

The infantry range-finders are worked separately or in pairs ; the only 
difference between the two instruments of a pair is that the positions of 
the mirrors and of the figuring are respectively inverted. 

Tlie infantry range-finder may be made to work independently of a 
musket, but the description given is that of a range-finder adapted to the 
stocdv of a Snider rifle ; it consists of a sextant and of a mechanical cal- 
culator ; the sexiant fits on one side of the stock of the rifle, the calcu- 
lator on the other. The sextant does not resemble the ordinary pocket 
sextant ; it consists of a stout steel plate, about seven inches long, and 
two wide, to wiiich is screw^ed a mirror; on this plate a tangent screw 
moves a steel limb with a second mirror attached. 

The sextant plate is fastened to a stock, recessed for the purpose, by 
hinges, and shuts snuff-box fashion, making no change in the shape of 
the stock when not in use. 

Tire observer receives the base in paces, but gives the answer in yds. 

A tape gi’aduated in paces and a pair of rifles will give the range in less 
than half the time occupied by a single rifle. 

The infantry range-finder has been tried before two committees. The 
first vras held in November, 1870, and consisted of Major Kirk, 91st 
Highlanders ; Captain Chapman, Deputy-Instructor of Musketry ; Lieu- 
tenant Creagh, 42nd Highlanders. 

The chief trial in this case was a match between the instruments 
(worked by private soldiers), against six picked judges of distance, at 
ranges varying from 500 to 1,000 yds., the distances being taken on in- 
fantry soldiers. 


Comet diataEce 

980 

790 

600 

505 

933 

830 

745 

590 

Error of B-Mge-iinder - - 

40 

5 

12 

13 

5 

10 

30 

20 

„ PriTate Spillman - 

20 

50 

20 

65 

5 

50 

115 

20 

„ „ Bead - - 

40 

10 

100 

145 

5 

130 

95 

80 

„ „ CampWl- 

80 

90 

100 

125 

35 

80 

95 ; 

10 

„ „ Huggin - 

90 

40 

80 

¥ 

65 

60 

25 

60 

j, 1 , HmebmII 

80 

40 

100 

115 

45 

; 70 

35 

lb 

■- ,, „ " Mel)o3mId| 

0 

50 

80 

145 

35 

10 

5 

i 40 
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At Woolwich, in July, 1871, the infantry range-finder was tried before 


Koyal Artillery ; Captain Bawling, 48th Eegiment. 

The Judging party in this case did badly, because they had to <‘nie^s on 
fixed points instead of on men, to whose uniforms they were accrtstomed- 
their errors at 9 ranges ryere, 0, 20, 40, 45, o2, 70, 116, loO 275 ' The 
ayerage error of the range-finder was under 15 yds. 

A new class of trial was here introduced, viz. firing at a wooden tau^et 
18 X 6 ft., at various distances. ° ’ 

_ Four marksmen of the Eifle Brigade, judging then own distance, were 
pitted against 4 men of tlie same regiment (not all marksmen), wlio used 
the range-finder. 

In the first 4 trials the men advanced on the targets, in the last three 
they retired, the result being that the men naturally judged much better 

retiiiiig than advancing, 


1st trial. 

About 900 yards. 

2nd trial. 
About 800 yards. 

3rd trial. 
About 650 yards. 

4tb trial. 
About 550 yards. 

5tli trial. 
About 750 yards. 

6tb trial. 
About 850 yards. 

7th trial. 
About 700 yards. 


Total Hits. 


[4 Marks- 
men. 


4 Capt. 
Xolan’s 
Party. 


Eemarks. 


1 hit 
1 hit 
0 

2 hits 

[6 hits 

■ 

3 hits 
1 hit 


4 hits. 


14 


, . {Remamder over target. 

0 hits. iSome short, some over. 


Remainder all over. 

Some over and two short. 


, ^ 1 All over. 

jl4 hitS|Remainder close to target, left target fell 
' I dowm, prop knocked away. 

I ! Remainder over. 

16 hits! Remainder round target. 

I Remainder over. 

1 15 hits Remainder short and close in front of 
I target. 

I Remainder over. Too high. 

17 hits Remainder close in front of target, and to 
right. 

^ Remainder over, very much to right. 
Remainder about 20 yards short. 
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“fe-ntry range-fincler^ has only about one-tenth the accuracy of 
that used for artdlery. btill a single rifle altered to take it would Per- 
mit a company to know- its ranges in any defensive position as 

Infantry pace pretty accurately no fresh aiticle of equipment need 
ne^ssarily be carned--its _ use can be learned by any mai/w-ho knows 
/fl /’Sures; its insertion weakens the toe of tbe butt of the 

me. but stiU leaves that portion stronger than the small of the stock the 
present weakest point ; an extra li lbs. ha^ to he carried, but there is no 
other inconvenience. 

XT altered, and the addition of a measuring tape will 

being taken w-ith a sufficient rapidity for o&nsive 
^rations. The instrument is pecuharly adapted to vwrk on broken 
^und. It must be, however, allowed, that in comparison with 
rar^e-finder for artfflery, the infantjy rai^e-finder is mffiried. • 
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TIE MOBILITY OE FIELD ARTILLERY; 

PAST AND PEESENT. 

BY CAPTAIN ILBIE, ILA. 

[No. IV.1 


“ Leg jAroj^res (do Tartiikrie fie campa.^^^ onf prineipakfaeiii coiiskte dans le iierlecticnur* 
Bieid;. tic sa iiioWiite ^^^ — CoL Fate, Sist, et Tact. ies Troh jLnmsF 


YViEEX the lOtli century dawnecl upon the worlds every civilised nation 
possessed a light held artillery, which in inosfc cases was well organised 
and efiicieiit, ajid in all cases was established upon a pennaiieiit footing* 
Aletliuin and heavy field artillery, however, had almost disaijpeared from oil* 
the face of the earth* Aust ria, indeed, retained what are commonly called field 
batteries and batteries of position, but scarcely a vestige of these services 
remained during peace time in those countries in wliich light iiekf artillery 
on the detachment system had been adopted^ Medium and heavy field guns 
and carriages might, it is true, be foancl' hidden away in the obscure corners 
of arsenals and repositories; but their officers, N.G. officers, gunners, drivers, 
horses, and harness, were no more, and these batteries existed only iii name* 
The corpse was there — the flesh and bones, the nerves and sinews ; but the 
principle of life was fled, as it seemed for ever. 

Had the light field artillery failed on its general introduction throughout 
Europe, its failure would have demanded a long and elaborate explanation — 
if, indeed, any explanation were possible* Its success requires none, for every 
element of success was present at its birth. 

In the horse artillery the world saw for the first time batteries endowed 
with real mobility; batteries in wdiich the three elements of which field 
artillery consists' — the gunners, the guns, and the ammunition — were fused 
into one complete whole, and brought into action together. The means of 
draught — the horses and the harness — were excellent, and the mode of draught 
was good, Tlie men were magnificently dressed, they were amply paid, 
and they; were not haunted by the constant dread of being suddenly and 
forcibly torn from tiic field artillery service which they loved, and thrust 
into the garrison artillery service, which w^as strange to them and which 
they hated. Their esprit de eorj7s, therefore, was admirable, and they threw 
tlicmselves with enthusiasm into their special profession. Indeed, at the 
b^iiiiiing of the present century the horse artillery was the only field 
artillery in Europ in time of peace, except in Austria. The horse artillery 
was the field artillery, and the field artillery wm the horse artillery ; for the 
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field batteries were as instable as the sea, as changeable as Proteus. In 
ancient Home ilie temple of Janus was only open, in modern Europe the 
field batteries were only in existence, in time of war. The fortuitous atoms 
of wliicb these batteries consisted were attracted and held together by 
the force of iS’ecessity u'liile the storms of war lasted; but when the sun of 
peace burst again tlirougli the clouds, the spell which had evoked the field 
batteries was broken, and they silently dissolved into their original elements, 
which separately disappeared into the hundred garrisons and arsenals from 
the depths of which they had been called forth. : 

The collapse of GribeauvaFs own artillery— the field batteries — only a few 
years after his death, wns produced by the joint action of three causes : — Pirst, 
the change of tactics brought about by the Trench Eevolution ; secondly, 
the pecufiar organisation of the horse artillery ; and thirdly, the disorder 
and confusion that prevailed in the field batteries tliemselves, owing to their 
being organised upon the principle that field and garrison artillery are 
convertible. 

I. — Gribeauval constructed his system with a view to enable his batteries 
to act with troops moving at tlie pace of the Prussian infantry.^ But before 
men had ceased to mourn for the great reformers death, the French Eevolu- 
tion burst forth ; the formal and respectable tactics of the good old times 
were cast, as they deserved, to the winds, and a new’ system of tactics w’as 
introduced by the Freiicli, w’hicli enabled them to conquer almost the wdiole 
of Europe. The chief diaracteristic of the new’ tactics wns the extraordinary 
mobility they conferred upon the infantry. By radical and extensive changes 
in its organisation, wiiich it is not my business to describe, this arm wais 
enabled to inanceuvre with a rapidity hitherto unknown.* An artillery, 
therefore, constructed with the express intention of supporting the pro- 
cessional movements of the Prussian tactics, w^as plainly unequal to the 
requirements of the Freueli division, the tactics of which ■were at once 
^'leste, elastique, et osee.^^^ Now, GribeauvaFs carriages w’cre heavy; his 
guns had to be shifted from the travelling to the firing trunnion holes before 
they could be discharged ; tlm gunners followed the gun on foot, which de- 
prived the system oi any little mobility it might otlierwise have possessed; 
the guns were intended to be inanceuvred by drag-ropes when under fire;'’ and 
before limbering nj?, t!ic guns had to be sliifted back froju the tiring to the 
travelling trunnion holes. In fine, while the fire of GribeauvaFs guns wus 
sufllcienily powerful to meet all the demands of the new tactics, the mobility 
of his batteries was so defective as to render tliem-almost useless in all cases 


* “ X.C but (|uc Gribrauval sc* proposaifs e'etait une inoMliteasscsjgyandeponr pomTOrfdans loute 
espt'ce de k*mia, siiirre ics d’anc infantme aussl molulo que I’etait riiifimti*.no 

,Prussi€'nn£*.”~-FaT4 “Hist, et Tact, tics Trois Aruies/’ p. 14S. 

3 “Die Ififeaf-erie wird iti eiriiscine Ma«acBj Bataiilone, zuthf^t imd gewinnt dadarcli ciiio fruijci’ 
ulelst gwiliiie M’jinoTxijrfoliiglfcit imd Militarise Jic* Oedimketi mu\ Betrai'lil- 

GlK*r den JDculseli-Frairizdsi.^lien Krieg, 1870-71.*’ Maim, 1871, p. 220. 

^ Gen. Tro-cliUj cii 1807,”' p. 247. 

^ Ibid, p. 251. 


s To save tin* trouble of limbering- up, tlie proiongo was wsetl for long movemonts bej’-ond tbs 
effective tangi^ t}i tlie enemj’s lire. If overj great man has Ms hobhj-liorse, surelj the drag-rope 
theory was Giilx'aufaFfcs. 
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ill wltiVli qiiielciicss of moraiient was'of importance.,: It thus hecaroe neces- 
sary to creute a liglit field arlillerj,, capable .Gf'-maiioeu?ring rapidly^ and horse 
artillery inf. rodiiced into the French semce. . But the light artillery, 
instead of siipplenieiitiiig the medium, .sup.plauted ■ it; and the rise of the 
former proveci to be the signal of the downfall of the latter. This is not to 
be woiiflerecl at. For four ceiitaries and a half ejfieacj of fire had exclusively 
occupied the attention of all soldiers, except two or three men of surpassing 
genius, and now that the tide of , events.' forced a light field artillery into 
(‘xi.-teiice, the value of mobility was fully' shown in .the field; its importance 
becai'iie universally recognised, the usual reaction took place/ and general 
officers clemaiicled that their divisions should be supported by light field 
artilleiT, and by light field artillery only." While the medium guns were 
seen toiling and struggling after their divisions, far in the distance, the light 
guns were liiirryiiig from point to point of the field with the speed of light- 
ning; now protecting the liard-pressed infantry, nejw suj>porting the wavering 
cavalry. At one riioment they galloped up - to canister range, and amiihi- 
latci! tlio enemy^s ponderous columns before they could be deployed; at 
aiifitlicr tliey claslied’ round Iiis Hank, and by their unexpected and dreaded 
fire threw his troops into irretrievable confusion. Then, and only then, 
inigiit. be heard the deeper boom of the medium guns, whose breathless and 
exliausted gunners had dragged them painfully into position, in time, 
])erliaps, to send a parting shot after the routed and Hying enemy. Thus 
diil this splendid service delight meiFs gaze*" and overpower their sober 
judgment, and, like the rising sun — 

C* . . . . . . killing the stars and dews. 

And dreams and desolatiuns of the 

eclipse for a season the lesser light of the medium field artillery.'^ 

II. — Time would Iiave lessened, and probably destroyed, the evil influence 
wliidi the light field artillery thus exercised, indirectly and externally, upon 


1 “ History of Chilisatbn,” Voh V, j>. IC. Leipsig Ed. ■■ ■■ ...■ 

- “ Wartiilprie h eheval , . , lit des njermlles. . * . Bieatufe les gt'hdranx ne Toulurent 
|)lu,s avoir fFautre artillerie, iiareeqtio eolle-iix tbant plus mobile ot plus efficac*?, il m failait moins, 
el c’elait autant d'allegemt'iit dans les eolemnes Uattirails.” — Gen. “Hist, de la Guem de la 
VCmnmh sous Napoieoji,” Tom. 1. p, 110. 

“ l.u repiitatioji tie raniilerie a elioval derint de plus en plus briliante; elle atfcirait tons les 
re^rds, ct fadmiratiem g(hiemle la pla^ait partout an premier niog dam nos armecs,”-— Fav4 
“Hist, et Taef, des Trob Armes,” p. ItO. 

** Hwinbunsi/s “ Ataluiita in Calydori.’’ 

s “ La ^iiperiuriit' tpie prii rartilierie a elmml siir rarflllerie a pied, se joignant iV Fabandon du 
service fles troupes par beaiieoup ties boiis oiHebu's de Farravb, lit ponfiant uii certain temps baisser 
I’artillcrie' a pied.”— Favc, “ Hist, efc Taefc. dcs Trots Armes/’ p. iu0. 

“L* gi antic extension doimue a Fartillerie a eheval nuit 4 Fartllierie t\ pied . . , , 

LTiistoIr# do rartillerie doit relator et etudier avee soln de pareila faits, et cette arme doit s*eSbrcer 
d'ldter a I'avenir les iibmea incaiiTdnienta.” — Ibid. p. 216. 

** L’engommeiit pm ies bonues chosos conduit toujours a mah X'artiUerie k pbd, par 

Ift fomatWa et Fawgiaeiitation do Fartillerie k eheval, commen^a 4 perilre Fesprit 
(xcn. Eoy, “Hist, (k k Guerre dans k Pdainsttle sous Kapoleon,** Tom. I. p. 119, Se© also 
“ Le el rAfenIr 4e I’ArtilicrIe/’ par FEinpereur Kapokon III. Tom. 4. p. 95, : ' 
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file inefliiiin field arlillery;^ and the latter would have regained at all events 
a ])art of its former importance ere many years elapsed, had tliis been the 
only bar to its progress. But in every country of Europe except Austria, 
the" light field artillery, owing to its peculiar organisation, acted on the 
medium with far more "disastrous effect internally and directly, than it did 
indirectly and externally. Everywhere but in Austria the light field artillery 
was a corps d\'iik% recruited from the artillery at large f and further, it was 
much better dressed, and somewhat better paid, than the medium field 
' artilery...., :' ' 

Had" the light field artillery been a corps 3d elite in the same sense as the 
English Guards, its influence 0 !i tlie rest of the regiment would have been 
one of iiniinixed good ; but unfortunately it was a cotjjs (Velile in the same 
souse as tlu; French Chasseurs a pied, and like all corps organised on such 
principles, it affected most prejudicially the rest of the arm. The English 
Guards have the privil(*ge of selecting their recruits and ridding themselves 
of bad characters under regimental arrangements. The recruits are selected 
with care, but they are selected from society at large, not from regiments of 
the line ; and the result is that this noble body of men — the Guards — are a 
source of wholesome eroulaiioii, instead of contentious rivalry, to the rest of 
the army. But the French Chasseurs a pied sucked the liearFs blood of 
the rest of the infantry. Everytliing that wms good, everything that was 
efficient, everything tliat was soldierlike in the infantry of the line, was 
seized upon with unsparing hands, and remorselessly drafted into the 
Chasseurs a pied. One link of the chain w^as strengthened, to the detriment 
of all the others ; to fortify one point of the line, the rest wms unreasonably 
weakened ; and the natural result w’as Feiiervation de la masse au profit 
des groupes/^^^ Such a system preys upon its own vitals, and carries within 
itself the germ of its own destruction : — 

Tlip young fliseaso tlmt must sulalue at lougtli. 

Grows with its growth, ami strengthens with its strength,” ^ 

The more ruthlessly tlie system of selection is carried out, the more 
rapidly do the troops from amongst whom the selection is made lose their 
srlf-respcct, and become at first apathetic, and at last inefficient. The 
corps fVeUie^ the insatiable parasite, must degenerate in precisely the same 
degna^ as the body which feeds it ; and the end is, that in the lapse of a few 


^ I eea.'.s' in <|>eiik of iiearj iichl ariiliprj, because it can lianllj bo said to exist in the regular 
art lilt rj sorviee. Xot with.stniHliug the recommendation of the Committee of Superior Officers of 
the llojal Art 11 lory, ” presi< led over by Sir Itichard Baeres, in 1806, the existence of batteries of 
powtion y m lirtHiiirious la 1872 as was that of the field batteries in 18(X). 

2 Chaqiie bataOIon cut une eompngnm d’olite qui tHait da preffirenco attachee h Fartiilerie k 
clievai;’— Fart?, '' Hist, et Tact, des Trois Ames,*’ p. 217. From the organisation of the Potsdam 
Horse Artillery Bep{>t in 1773, it is c?videat that nothing was farther from the intention of the 
erettorof light field artilierj thao to make it a mrj>s ifsfiie, ‘‘Die Manmehaften wurden tou 
alien Artillerie-Eompagmien gegeben und tile Yahr abgelwt, so dass sieli bei eintretencler Afobil- 
iruichtmg ein starker Stamra ausgehiideter Leute vorfand.” — Yon Troschke, ‘‘Die Beziehungen 
Friedrieh dm Grosseii zu seiner Artillerie,” p. 45, 

» Gen. Troflm.— “ L’ArmA* Fran^aise en 1867,” p. ’ 

^ Pope’s Essay on Man.” 



THE SOYAL ARTILLEBY IlSfSTITUTIOY. 


El'S 

years the whole edifice crumbles^ totters^ and falls. "W hen tlie oak falls 
the ivy that killed it must fall tood 

There was no more reason at the beginning of the century than there is 
110W5 why the horse artillery should not adopt any uniform that was suitable 
to the light field artillery service and pleasing to themselves. But there 
was as little reason why the medium field artillery should not also adopt 
some dress that was decent and convenient, and befitting their high position 
as the iiiaiii body of the field artillery ; different though this nniforni might 
be from that of the horse artillery as the night from the day. While the 
latter, liowcA’er, were permitted to assume a dress as splendid as were their 
services, the former were condemned to a uniform and equipment that was at 
once incongriioiis and unserviceable; and for many years they presented an 
appearance that was unseemly, if it was 3iot ridiculous.*^ Had the relations 
wliicli i'xist between light and medium field artillery been loose and arbi- 
trary, 110 difference of clothing or pay could have caused bad effects; but 
the connection between tiicse services is necessarily of the closest kind.’’ 
They are flowers of tlie same ])lant ; they are branches of the same river ; and 
nothing but evil could result from promoting every improvement in the one, 
and stilling all vitality and progress in the oilier. A house divided against 
itself cannot stanch'^ 

HI. — But with far more baleful effect than either the external influence of 
tlie revolutionary tactics, or the internal pressure of the light artillery, did 
the disorganisation of its act upon the medium artillery. The 

disordereil stale of the pernmnel was the direct consequence of the principle 
upon w’liich, in every country of Europe except Austria, the field batteries 
were formed. This principle was, that field and garrison batteries are inter- 
changeable — a principle wiiich, from whatever point of view it is regarded, 
is absolutely and iiulically 


A For a. detailed accouiit of tiae effects -of corps if Mite m tlie French service, see Kinglake’s 
“ Jlist. of the Crimean War,” Vol. II. p. 390 et seij., and Trochu’s ‘‘ L’Aimiee Fran^aiae en 18t>7,” 
et.seq* niinous eoiisequences of this system -in the -garrison batteries of tiie .Bengal 
Artillerj, are adrairaljly deserli-ied hj Sir Ilenrj Lawrence, in Ms Essays, Foiitica! and Military,” 
p. 11) et seq. Some general remarks on the subject may be found in the Considerations sur 
LUnfaiderle,” by H.M. Charles XT., the late Bing of Sweden ; and in “ Studies of the Becent 
War,” in tim ** Edinburgh Bevieiv,” for April, 1871, p. 557 -ct aeg. 

- “At present” (181s) “the cut of the clothes and general equipment” (of the gunner and 
driver) “are altogether those of the infantiy soldier; and when moimted, his coatee, ehaco, and 
infantry great coat convey the idea of a foot soldier mounted on some omergeney, and not of one 
engagcnl in the perfuruianee of his proper and appropriate dutie3.”--““Aide-Mymoii*e to the Military 
Belences,” Art. “ Gunner.” 

^ “In whatever way the men may be carried, in order that, after a rapid movement, they may, on 
getting into action, begin unfatigued the laborious duty of working the guns, it is clear that the 
effect of the fire is the same. Once uiiiimbered, it is the same how, or by what means, the guns 
were brought, or the men carried to the assigned point ; nor can there be any difference whether 
the men who work the guns belong to one branch of the artillery or to another. The only real 
tlifferenee wii! arise from skill, bravery, and previous instruction.” — “ Remarks on the Organisation, 
Ac., of the Koyal Artillery,” by Sir Augustus Frazer, B.C.B,, B.H.A. London, 1818, p. 34. 

“ Ihe men ” (of the horse artillery) “ though mounted for the mere sake of expeditious move* 
mmts are neither more nor less than other artillerymen the moment th© guns are brought into 
action.”— Ibid. p. 37. 

4 “ The difference of the uniform of the horse artilleiy drivers and those of the rest of the service, 
may appear but a trifling consideration ; but the drivers want enTOuragement, and everythiBg 
should be attMided to which tend« ti> do away with usele^' distihetions.” — IMd. p. 82. 
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The orfliwnce service is naturally and Becessarily divided into two grand 
primary divisions — tlie artillery that follows an army into the fields and the 
artillery tliat does not ; the artillery whose success'' depends not only on its 
fire but on its mobility, and the artillery whose success depends wholly and 
entirely on its fire; tlie artillery of motion, and 'the .artillery of rest; field 
artillery and garrison artillery. Such a division is no matter of opinion or 
choice ; it is a di\nsion made necessary by the 'nature of things. This 
division forms the first principle of artillerv^ organisation, and any organisa- 
tion which neglects or contravenes it must be faulty ' and vicious.^ This 
principle, self-evident as it now appears, was almost universally disregarded 
or overlooked at the beginning of the century; and it was generally agreed 
that the artillery service sliould be divided, not into field and garrison 
artillery, but into horse artillery and tire rest of the artillery. As well 
divide the revolutions of the sim into evening and the rest of the twenty- 
four liours ! As well divide the liabitable globe into valleys and the rest of 
the eartlds surface ! As well divide the Imiuan race into gunners and the 
rest of mankind In Austria alone the primary principle of all artillery 
organisation was never lost sight of, and waas always acted upon. There 
only the field batteries were always recognised as an integral and necessary 
part of the field artillery ; elsewhere tliey were looked on and treated as an 
offshoot of the garrison artillery. They were called field batteries by 
courtesy, but they ' were in truth an incolierent mass of garrison gunners, 
field guns, and, in many cases, farm horses and ploiighboys. 

Little wonder that while such clouds lowered over the field batteries, 
they were hidden, not in the shades of disastrous twilight, but in the 

gloom of infernal darkness 

In 1798, the guii carriages and ammunition carriages of the English 
army in Flanders w^ere of very faulty construction, and the drivers were 
either hired men, or men borrowed from the infantry. ..... The 
carriages were of single draft, and the drivers were in consequence on 
foot, having generally three horses to each driver. ..... At this 
time, however, the British artillery liad the mortification of seeing the English 
wagons which were furnished to the Hanoverian artillery drawn by four 
horses, and driven by two drivers mounted. During the campaign of 1793, 


J “ FfW- ■ao<i Fesfttii?^s-Artillofie ak zwi getrcnute Trappenkorper, jeclcir mit scintnn eignen* 
leimm Wcst*E eatspyeck«Bikii Otlici4'iwi*p8 und mit eigencr scIbststaatUger Organisation, furaiirt 
werfea solten.” — soil die IVemung der Feld- imd Festnngs-Artiilmo bewirkt werden.’* 
Iieljwig* 187S, p. 21. 

“ FeM* line! Fc^tungR-Artillerie . , , wenig mebr gemein habm, als die Tlieorie tier Flug- 
Imliaen Ibrer GescliosseW--*-*' i)ie Sc Imdon tier Organisation der Preussicbon Artiilerie.” Lelpsig, 
187l!.P‘C. See also “Die lirfolge der Preussisciien Feld-Artillerie in cler Campagiio ISTO-Tl.”" 

16'72j p. 10* 

® Fbe tliroe riilcB of a good logical division are: — 1. Each of the parts, or any, short of all., 
mmt conlaia l©*s (w., have a narrower signification) than the thing divided, 2. All the parts 
titei togtther must be exactly equal to the thing divided. 3. Fhe parts, or members, must be 
must not be contained in one another. See Eeid’s “ Account of Aristotle’s Xogie,’^ 
€li»p* % Sect 2. Amomenfs consideration will shoW' that the division of the artillery service 
ittto h«e artillery and the rest of the artillery, is a fiagrant violation of the third rule. 

*< P»adi» liostf ^ 

^ I homw thk phwe from Bnsebius, the ecckaiastical historiaa, quoted in Gibbon’s “ Decline 
ftad Fall of tlie^loinan Empire,” Tot. Ill, p, 9, , Murra/s Ed. 
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RimuMii'Cci^j^iiry iffiprovemeiits were suggested 'and., reported to the depart- 
jiieul at lioine; but their adoption liavtng been- refnsecb the artiilerj took the 
field ill 179 Ij httle otlicrwise beiiefitted bj the preceding campaign than by 
the knowledge of its own defects. \ .■ .Although the remedies 

to these defects were simple and obvious^.' .yef --w^e find, even in the home 
encampment near Swinley, in the year 3 800, the system was not abandoned, 
..... By this time, the superior . efficiency of the horse artillery, 
from having its officers, men, and horses regularly appointed, and constantly 
fixed to the same guns, became apparent ; and the reflective part of the 
corps could not hut hope that a system so obvioo'S to' reason and so cleinoii- 
slnibly proved by practice, would be generally mdoptcd in ^the field 
ariillery* . . I . . Yet nothing was' done, and no brigades or 

organised bodies of field artillery were formed/"'^ The contract ^^drivers 
and liorscis attached to the guns ivere partly English, partly Dutch." Add 
that tiie battalion gun systcmi was in full force, and the picture is complete. 
A.> might be expected, miin1)ers of guns were lost during these pinfortunate 
campaigns;^ in spite of prodigies of valour performed'by the artillery oflicers 
and giiiHicrs. But such inisiiaps were then thought lightly of, and tlie loss 
of a quantity of ordiiaiice at the battle of Mouveaiix, 1794, was communi- 
cated to the army in the follo'wiiig wmrds : — ■ . 

irEAI>-QVAaTB.R.Sj 

TouriiaT, 10th Way, 1791. 

' * .# » . « . ■ # ■ ' # 

fact, the enemy has little to boast of, but the acquisition of some 
pieces td' British artillery 

. Sfime pieces of British artillery ! . This order has only been surpassed by 
lliat of another commander who, nineteen years afterwards, lost Ms guns at 
Tarragoiin. They were of small value : old iron! -He attached little im- 
porhuiec to tlic sacrifice of artillery ; it was his principle/^ Strange indeed 
says Aapier. Great commanders have risked their own lives, and sacrificed 
their linivest men, charging desperately in person to retrieve even a single 
piece of cannon. . . , , , Sir Johii Murray^ argument would have 

been more pungent, more complete, if he had lost his colours, and pleaded 
that they were only wooden staves bearing old pieces of silk.^^^ 

In 179S, as Qr.-]\lr. Tate relates, the Commandant of Woolwich inspected 
some gyi'is inaniied by gunners of the Sth Battalion, R.A. The guns were 
each drawn by three iiorscs in single file, which were driven by contract 


5 Ik’Hiar'ks, I)j Sir Aii^iibius Frazer. K.C.B., li JLA, p. 50, et seq, 

- I Imre mi fortunately lost my notes on tliis point, and am obliged to <|uote from memory an 
arlie'k in on ok! niimbcT of Colburn’s Fnitcd Service AXagazinc/^ catitied (I think) “Woelwieb, 

Fifty Years Ago/* 

I was at some pains, in 1860, io calculate the number of gims we lost during tbeso eampaigw, 
ffora MS. clc«ttiBenfa in tbe Frencli War Oilice, to wbleh I gained access tlirougb tbo kindness of 
Cid. Clyrerwont, ilu‘ English Military Attache, and Marshal Kiel, tbh Freneli Minister of War. My 
laboiir was in vtiiii, liowcver, as llie Freiieb generals only reported tbe total uumher of gmw taken 
in citcli from tlw allies, without specifying tbe number belonging to tlie Puteb, Hanoverians^ 
Oeriiians, and EnglMi reapoctivel}’. ■ ■ ' ■ ' 

^ Genera! ortlors by the Duke of York, quoted in'tbo ** British Military Library/* JoL II. 

>'» KwpiiT '« '• fednsiikr VVar/’ VoL V. p* 150. , ‘ 
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drivers on foot^ hired for the occasion^ dressed in white smocks with bine 
collars and cuffs, and armed with long carters^ whips of the ordinary farm 
pattern. When this formidable array had been reviewed, the Commandant, 
General Lloyd, and the Garrison Adjutant, expressed their joint opinion that 
field artillery movements could not be performed quicker G 

Matters had not mended in the year 1800; and Sir Eobert Gardine/s 
description of the field batteries of that time is by no means overcoloured. 

Picture to yourself, says, a few guns advancing against a strongly- 
posted enemy, drawn by horses in single file, driven by a civilian on foot, 
wielding a carter’s whip, the carriage of the gun receiving its direction 
from a trail-truck, traversed by a handspike. We were an absolute encum- 
brance to the army, and often a source of embarrassment to its movements.’’^ 
The Egyptian expedition, under Sir Ealpli Abercrombie, sailed from 
Malta on the 21st Dec. 1800, without horses, and put into Marmorice Bajy 
in Asia Minor, on the 1st Jan, ISOl, to take on board horses for the artillery 
and cavalry, and the Turkish Contingent that was to accompany it. When 
the horses, which had been bought at Constantinople, arrived, the dragoons 
were given the first choice, those rejected by the cavahy being turi\ed over 
to the artillery/’'^ The horses chosen by the cavalry were naturally bad, 
and in such a shocking state as to make the dragoons feel humiliated in 
being ordered to take charge of tliem.”'^ When such w^as the state of the 
best horses, selected by the cavalry, the condition of those turned over ” to 
the artillery may be more easily imagined than described. ^SSucli poor, 
undersized animals as they were, rendered it absolutely necessary not only 
to take the harness entirely to pieces in order to bring it anything near 
fitting them, but also to lay aside all the heavy parts — such as neck-collars, 
chain-traces, kurb-bits, &c. — and to replace them with light leather breast- 
collars, rope traces, and pads formed out of tlie w'agon harness/’® The 
cavalry took 200 of these beasts, the artillery about 130, and the remainder 
were shot, or sold for a dollar apiece/’^ The fitting of the harness was only 
one of the many serious difficulties which the artillery officers had to sur- 
mou3it; for not only were the horses low^-bred, in bad condition, and 
deficient in numbers, but they w^ere unbroken, unteamed, untrained to 
miillery manaaivres, and unaccustomed to the sound of guns. Drivers 
were also very much •wanted, several of those which came out originally with 
the battering train having, with their officer, returned in a very unaecountabie 
manner to Eiigland the garrison gunners liad to be instructed in field 
artillery drill; and guns had to be organised on the olf-liorse system to 
support the cavalry, which was much inferior to the French. Under ordi- 
nary circumstances there w^oukl not have been time to carry out changes 


J “ Ai4e-Hemoire to the Military Sciemces.” Art. Ordaaace.” 

5 ** Olwemtioas, &e., on the Koya! ^Irtillery.’^ 1856. p, 0. 

3 «Xls 0 to Egypt.” hj General Eawson, B.A., in the Eoja! Artillery Library, 

Woolwieli# p. I. 

^ Sir liofeert. Wilson’s “ Expedition to Egypt.” ' 1803. p. 7. 
s General LawwiVs MS, 

® Sir Bohert Wilson’s Expedition to Egypt.” 

7 Gwml EftiPfsoii’s MB. The ex|>edition, before Ming for Egypt, had made an unsnceessfu! 
tflat-fe cm Catik, and from there had made for’EisWn, where the drirers and their odieer 
iii«ippearesl. 
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wliicli virtually amoimtecl to creating a ■ field ■ artillery ; but luckily for the 
praline of England^ the Turks refused to embark. during the solemn fast of 
Ehamadaiij and the expedition, was in consequence delayed inMarmorice Bay 
till the 20tli February. Thiis^ owing to a happy accident^ breathing time was 
given to the artillery officers to carry out their heawy task* ■ ■ , 

Having landed and parked his guns/ General Lawson^s fi.rst step was to 
equip four 3-prs. on the off-horse system^ . to accompany the cavalry. The 
shafts of the 3-pr, carriages, which were permanent^ and only intended for 
single draught, were cut off at ‘the splinter-bar p poles were introduced; and 
teams of four, or when they could be .spared six, horses were told off to the 
guns. Only one N.C. officer and three men were ■, available for each gun ; 
two gunners riding on the off horses of the team, the Jf.C. officer and the 
other gunner on the limber. The reserve ' ammunition for these guns was 
carried in, hand-carts, which w’ere adapted for draught on the curricle prin- 
ciple, and drawn by four horses. Four light 6-prs., on block-trail carriages, 
and two royal howitzers, were also equipped on the off-horse system. It 
wns very mucdi wished to have exchanged the limber shafts for poles, on 
account of their w'eight, as well as other considerations ; but no wood could 
then be procured, even in the island of Modes, for the purpose/^^ Ten 
horses, two abreast, were told off to each 6pr. A driver was mounted on 
the near leader, a gunner on each of the lead centres, a driver on the near 
and a gunner on the off centre, a gunner on each of the wffieel centres, and a 
driver on the near wffieeler. A N.C. officer and a gunner sat on the limber 
boxes, which contained 60 rounds of ammunition. Thus each gun w’as 
manned by one N.C. officer and six gunners. The 6-prs. on bracket 
carriages required twelve horses when going over heavy sand or shingle. 
These horsed guns were commanded by Major Macdonald. The 12-prs., 
under Lieut. Adye, were drawn to Cairo by oxen, with a horse in the shafts.’^ 

From whatever point of view it be looked at, the conduct of the home 
authorities in dispatching upon active service a force of artillery in a state 
of absolute and complete disorganisation, wms disgraceful and unpardonable. 
Had the English artillery been found wanting in the hour of need, no blame 
would have been too heavy to heap upon the devoted heads of Lawson, 
Macdonald, and Adye, By their unflagging zeal and unusual ability they 
covered themselves with glory ; holding their ■ own 'with 6-prs. and royals, 
ill-trained gunners, untrained drivers, improvised harness, and wretched 
horses, against the French horse artillery, composed of 8-prs. and 6-in. 
howitzers, and drawn by the finest horses in the army.® xet I am not 
aivare tlmt any distinction was conferred on them for their admirable ser- 
vices 1 No officers ever proved themselves worthier of the honor of holding 
commissions in the Kojal Artillery. 

It is improbable that so able an officer as Lawson failed, on his return 
home, to represent the difficulties in which the artillery had been involved 
ill Egypt, from the disorganisation of the pemmel and the deficiency of 
the means of draught. Nothing, however, ivas done; for men had not yet 
grasped the truth iimt the field artillery service cannot tolerate mediocrity, 


* GeBom! Lawsiou’ij MS. 

^ Ibid. ' ' ■ . • , ■ ' 

Ibid. p.29. - ■ ■: : 
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and tliat it must be eitlier ])erfectly efficient or wliolly useless. An ill- 
appoiiitecb iminstructed artillery is more an encumbrance than an advantage 
to an arniy/^^ Soinetliing may be made of bad cavalry, or inditterent 
infantry, but bad artillery is good for nothing. Artillery, unless a powertul 
arm of assistance, is a clog and embarrassment to the movements of an 
army/^^ Kot only was nothing done then, but for many years after the 
field batteries remained in a condition which is best described in the words 
of Sir Augustus ?razer : — 

^^At Woolwich, the head-quarters of the corps, and the source, or sup- 
posed source, of instruction, officers were occasionally directed by the orders 
of the garrison to take out field guns to exercise; receiving (garrison) 
artillerymen from the adjutant on duty, the drivers from the driver corps, 
and the guns from a park formed for the purpose. If, in seasons of more 
than usual diligence, this field exercise was repeated in the course of the 
same day, the artillerymen, drivers, and horses were generally different in 
the afternoon from those in the morning. It is needless to say that this 
strange mode of attempting to teach what is only attainable by patient, 
quiet, and repeated instruction under the same person, could lead to nothing 
but confusion. ..... On its being intended to send out an 
expedition from England, the companies of (garrison) artillery which are 
intended to accompany it receive orders to hold tliemselves in readiness for 
foreign service. These companies are generally — indeed it might be said 
always — at different stations, usually belong to different battalions of 
artillery, and, as may be supposed, are frequently in very different states of 
readiness and efficiency. A commissary of ordnance is also put under 
orders, and is charged with the responsibility of the ordnance, ammunition, 

and stores The drivers and horses required for the service 

are assembled from various points, and are embarked under the direction of 
the senior officer of the driver corps. The drivers and horses are not told 
off, or distributed to any namber of guns or carriages, but are embarked in 
one disposable body. In this situation it becomes the duty of tlie senior 
artillery officer, after he shall have received the directions of the general 
commanding the expedition, to arrange the arm committed to his charge ; 
to fix the number of brigades*^ of artillery, and of how many field pieces, and 
of what calibre of those embarked they shall consist ; to determine what 
companies shall be applied to the brigades, and what sliall remain in 
reserve; liow the field officers shall be distributed ; how tlie drivers and 
horses shall be told off; how the reserves of ammunition, both for artillery 
and small-arins, shall be appointed; and, generally, how an organised body 
shall be formed out of the com}3onent parts which successively arrive from 
different stations at the point of debarkation. Let it be siippmsed that 
these component parts are all, separately, good ; that the officers and 
ineii are well-equipped and well-instructed ; the drivers in all respects "well- 
appointed and drilled ; and the horses strong and well-traincd.‘ Yet, even 
on this supposition, these parts must be unknown to each other; there must 


^ of tlie Kiimenca! BeMtsiiey, &c., of tlie Boyal Artillery/’ Iby Sir lloberf 

Ci&rfIneT, l8-i9. p. IF 

3 *‘liraark% Ac., on tlie Ilojtl Artillery/* by Sir Aagiistus Frazer, E.E.A., p. 45. 

^ i.€, balteiiw. ' 


THE imTAL\iirriTJ.EnY- iN^^TIlT^TTOK. :Hil 

be a want of unity of system ; the officers must receive .tlieir ordnance aiicl 
ammiiiiifcioii on the faith of the commissan^ and. almost .without exainiiia- 
harness cannot be expected to fit; new regulations , as to interior 
arrangements must be made at the moment^ and under all the disadvantages 
of hurry and of every iiidividuaFs. 'being' placed in a, new situation. In 
short, under the most favourable circumstances ..... all that 
can be effected is . , • . . 'that- the brigades are put together and 

liastilj formed. 

if, instead of this, it be suppose.d — ^as is known to be the real case — 
that in companies coming from different points, and .from d.ifferent services, 
very different degrees of instruction or efficiency exist; if some have not 
for years gone through even the bare .formality of a drill with field guns . . 

. . . if the drivers be in many cases ill-instructed, and in others not at 

all; if their occoiiiits be entangled in confusion; if the horses be frequently 
of an indifferent description, and rarely, as a body, in that state of good 
condition which a mass unbroken into regular subdivisions seldom attains; 
if harness tried for the first time cannot, without many little unavoidable 
alterations, fit horses of clifiereiit shapes ; if, in sliort, all the various parts of 
which the field artillery is composed be in this unformed state ; what can 
for some time lie expected from it, even if it should not be immediately 
brought in contact with the enemy 
This state of things did not escape the notice of foreign officers. 
spite of the want of a judicious and systematic organisation,^' says the Prus- 
sian Sclianiliorst, writing in 1806, ^Hlie English Artillery has always been 
distinguished for its bravery. Their conduct at Minden gained for them the 
■S|KJ0ial . thanks of 'Prince^ F the. successful defence of Gibraltar 

was entirely due to them.^ In the wars of the French Revolution no soldiers 
were before them ill willingness and courage; but their frequent want of 
ammunition, the bad condition ■ of their horses, &c., &c., sliow that their 
organisation is a foulty oiie."’^ Scharnhorst had need to pray, with the 
poet; — 

0 wad some Pow’r tlie giftie gfie us, 

To see oursels as ithers see us I 

The same large general causes which in England had humbled the field 
batteries in the dust, were in full action in Prussia — intensified, strange to 
sa3', by the personal iiifiuence of Scharnhorst liimself; and if the Englii 
field batteries were bad, the Prussian field batteries were not one whit better. 
Towards the end of the last century the Prussian artillery produced two 
officers of great note — Teinplehoff and Scharnhorst.® Both were men of 
eminent culture and ability, both were good writers, both were good 
soldiers, both were men of energetic character, and both reached high 
positions in the service ; yet the mind of either was warped by prejudices — 
differing though they did from those of the other as noon from midnight — 
which lessened his influence and marred his usefulness. Templefaoff loved 
the field batteries, and hated the horse artillery; Scharnhorst loved the horse 


^ ** ObwrfAtwas, ” hj Sit Augustus Eraser, KX*;B,, B.H.A, . 

- “ ilftBilbaeli te Artilierie/’ Baud. II. j». 607., 

3 For a gent^ml aecouut of tlie lims of tiioie groat men, see the " BiograpMe ITwTaweEe ” anid 
tli,e “ CoiiTwsatloiiB^Besikon.*’ Aclorf, iS-il, . 
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artillery, aiicl hated the field batteries.^ Templelioff, justly coiisideriiig the 
field batteries to be the most important, because the most formidable, branch 
of the field artillery service, unfortunately could discover no other way of 
raising them than by depressing the horse artillery ; and with deplorable 
consistency, he spent his life in improving the field batteries by liumiliating 
and persecuting the horse artillery. Scharnhorst, on the other hand, re- 
garding the field batteries as a respectable branch of the garrison artillery, 
exhausted ail his resources in exalting the horse artillery by trampling the 
field batteries under foot. It is melancholy to look back on the unprofitable 
and unreasonable contentions of these really able men. Had they gone 
hand-in-hand — as the leaders of the horse artillery and the field batteries 
should ever go ; had they been able to lift up their eyes and look upon 
the field artillery as a whole, instead of concentrating all their attention 
upon one branch of it ; had they understood that the interests of the horse 
artillery and field batteries are identical, instead of being antagonistic ; then 
their efforts would have been crowned with success, and they would have 
left the Prussian field artillery the first in Europe. As it was, their labour 
was to a great extent unproductive; for the exertions of the one were almost 
entirely neutralised by the counter-exertions of the other, like 

“ . . two spent swimmers that do oHug together, 

And choke their art .... , . ... .”2 

Scharnhorst, however, survived Templehoff.^ His power was thus for some 
time unchecked, and his influence consequently intensified, in some degree, 
the effect of the general causes which conspired to depress the field batteries 
all over Europe. The result was that the Prussian field batteries were well 
nigh unfit for service. . 

After the peace of Basle, 1795, all progress and improvement ceased in 
the Prussian artillery, and it entered upon a glacial period of inactivity and 
torpor resembling that through wkich the Erench artillery passed before 
Gribeauval appeared. In 1799 this period of stagnation was interrupted by 
a re-organisation founded on the principle — false to the core — that one 
company should man two batteries. Every practical consideration seems to 
have been forcibly thrust out of sight in framing the new scheme, which 
rendered it almost impossible to carry on the duties of the arm in the field. 

officers^ commanded batteries they had never seen before, and the 
fifth officer of a company^ was made Adjutant, whether he was fit or not. 
The bitter experieiices of 1806 and 1807, however, wdien all the failings and 
shortcomings that had been nourished and cherished during a long peace were 
brought to light, taught the Prussian artillery officers lessons never to be 
forgotten. Daring these unfortunate wars, it required the unsleeping 
vigilance of the officers to prevent the batteries from breaking down alto- 
gether. In the executive knowledge, of their own profession, in a knowledge 



* « Frwdrkk Grossea zu seiner Artillerie.” Voii Troscbke, pp. 17-18. 
«rc*1»r KeiteiMle Artiilerie, passim. 0ese!iicht« des GowkiiteweseEs, C. von 


p. 155, 

*■., , 2 Macfetllir . . ‘ ' 

Twwpklioff diefi in 1807 j Sciiamlwrst wasiciM in 1813.. 
* Stftabsofficiew*/* 
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of coiemporary tactics, in e?erythiiig' ■required for tlie practical application 
of tlieir arm in tte field, tlie men, N.C. officers, and young officers were 
mere civilians. The horses and drivers, ' 'both quite untrained, joined the 
artillery only a few days before a march. . The , unfortunate drivers were 
wretchedly clothed, and commanded' by some broken-down old cavalryman, 
under the title of Seldrrmelder, Little attention . was paid to the harness, 
and it was usually in the collar-makeris hands after a few marches. The 
wheelers and slioerag-smiths were unskilled ; no, two wheels were matches; 
one gim would not fit the carriage of another, and frequently did not fit its 
own. Tile spare stores,^ packed in an absurd way, w^ere carried on a spare 
gun carriage; but they were of little 'use, 'as they bore little resemblance, in 
shape or dimensions, to those they were intended to replace. Furthermore, 
while there was an abundance of perfectly useless articles, the most necessary 
stores ivere wanting. The carriages were overladen with superfluous iron 
fittings, among wdiieh the, ilrag.-apparatus ' was conspicuous for badness. 
Thus clumsily equipped, meanly horsed, manned by unpractised gunners, 
and deficient in numbers, the batteries took the field, and found themselves 
brigaded with other troops as unaccustomed to the artillery as the artillery 
w^as to them. Utter strangers to each other to-day, to-morrow they 
would be fighting shoulder to shoulder for victory ! Only two officers 
w^ere attached to batteries of eight or ten guns ; the fractions of which, 
when detached, were frequently entrusted to young officers or under-officers. 
Hence arose ininimerable collisions with the other troops, in which the 
artillery invariably tvent to the wall. The safety of the guns in action was 
often compromised, because artillery tactics were not understood, and the 
defence of the guns was not made an affair of honour, as it is now\ It 
would be hard, how’ever, to blame the infantry and cavalry officers for their , 
ignorance of field artillery tactics, when the artillery officers themselves were 
not agreed on the subject. In action, the batteries crawled from one lofty 
height to another — a venerable mode of mauceuvre, consecrated by the dust 
of ages, which one geiieration of artillerymen copied from another without 
asking the reason why. Looked upon in quarters, on the march, and in 
action, as a hindrance; considered by the wise as a necessary evil; re* 
hictantly called into the field; and neglected and despised when peace 
returned ; such was the condition of the Prussian field artillery in 1806 and 
1 807. Then it was that the malign influence of Scharnhorst was felt. He %vas 
now supreme, for Tempielioff was dead. The field battery officers w’ere only too 
willing to profit by the lessons of adversity; but there stood Scharnhorst, 
resolute to stop every improvement, determined to bar all progress. Eager 
to raise the horse artillery, he depressed the field batteries ; and the foregoing 
description, originally intended to illustrate the condition of the Prussian 
medium field artilleiw before tlie peace of Tilsit," was applicable to it for 
many years afterw^ards. 

The minute description I have given of tbe English and Prussian field 
batteries renders it unnecessary to dwell upon the French, which were under 

f recisely the same circumstances. .Suffice it to say that although they were 
ad in everything that related to their means of draught/ and although their 


* C. TOE Dwlcer, ** des Ocisoliutew^feiis uad dot? Artlllerw/* Badiu, 18®, p. i% S 

** Mmu sm lorgaBisatioE de Varme do f ArtUleiie,’’ IW. pp. fil, 
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want of mobilitj was coiisequeBtly great on tlie. whole perliaps a 

shade better than the English and Prussian. , 

I have searched so long and so vainly for books bearing on .the., state, of ; 
the Austrian field artillery at tlie time I speak ot that I believe no such, 
books exist. Judging, however, from the slender materials at my disposal, 
I am inclined to tliink that the Austrian field batteries : were the ' best An 
Europe, ^^Dass, die Osterreichische Artillerie. ... . . leichterist, 

und weniger als eine jede andere kostet, verstiehet sick von selbst/^ says 
Scharnhorst/ who looked on the Austrians with by no means favourable 
eyes. But owing to the misapplication of true principles, the Austrian 
field artillery was far from being perfect. On the one hand, their light 
field artillery never did, and never could, rival the English, French, or 
Prussian horse artillery in eimi or efficiency; because the Austrians adopted 
a clumsy form of the gun-carriage system, which I consider to be inferior 
to the d'etaehment system for this service. On the other hand, the Austrians 
marred the efficiency of their field batteries by failing to develop to the 
utmost the gun-carriage system, on wdneh they had wisely organised them. 
Still, owing to the absolute rejection by the Austrians of the preposterous 
principle of the interchangeability of field and garrison artillery, their 
medium field artillery escaped the dangers of that Slough of Despond in 
which the English, French, and Prussian were wallowing. 

Having described at length the forces which depressed the medium field 
artillery at the beginning of the century, it is now necessary to consider the 
counter-forces whose action saved the field batteries from extinction. 

I. — ^The first of these w’as the costliness of horse artillery. Had it been 
possible to equip batteries of light artillery on the detachment system at the 
same cost as field batteries, it is more than probable that mi enormous 
increase in light, and a corresponding decrease in medium field artillery, 
would have taken place at once. The great expense of horse artiller}^ 
however, was a powerful bar to its extension beyond certain limits, and 
necessitated the retention of the cheaper batteries. 

This cause \Tas of special importance at the period of which lam speaking, 
because every state in Europe was more or less impoverisliecl by , the in- 
cessant warfare of the French fievolution and Empire. 

The estimates that have been formed of the cost to England alone of the 
w^ars of the French Kevohition and Empire, 1793-1815, vary from 
£601,000,000/ to £7 80, 000, 000.’*^ The Crimean war cost the powers 
engaged in it £340,000,000 ; the Italian campaign of 1859 cost £00,000,000 ; 
the American civil war cost the Federals £940,000,000, and the Con- 
federates £460,000,000; the w^ar of 1866, which lasted only a fewMveeks, 
cost Prussia, Austria, and Italy £06,000,000;^ Such were the sums of 
money spent on the wars of the present century, and spent unprocluctively ; 
for, f row the nature of the case, w^ar expenditure' must be unproductive. 


i der Ard!leri«;* Hanover, 1806 . ' Band II. p. 546 , 

» “ Stafesamn’s Year Book.’* 1870. 

3 Knight’s “ Political BieUoiiary.” Art “ ISTational Debt.” 

^ “ CoteTOporary Wars” by Beaulieu. Translated from tbe French under the direction of 
the London Pefice Society, I860, p. 36. Tbe Peace Society are not likely to under-estimate tbe 
cost of war, but tbeir no doubt approximafe to tbe fnith. 
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Vast sums may be spent; \"ast debts 'may be incurred; in the coiistriictioii of 
railways; harbours, telegraphs; fee., fee./ but this expenditure maybe; and 
generally is, productive ; for the objects on \tiiich the money is spent are 
" sources of annual revenue and advantage/^^ . War, expenditure; however; 
is necessarily unproductive.' ■ There is nothing to, show for it; and the money 
thus spent is as irretrievably lost as if it w^ere cast into the depths of the 
unfathomable ocean. 

But the cost in money by no means represents the total loss of wealth 
sustained by a nation involved in war. What encourages the progress of 
population and improvement; encourages that of real wealth and greatness/^^ 
War; consequently; diminishes the wealth and decreases the absolute; 
though not necessarily the relative greatness of a nation ; because it retards 
improvement; and is a deadly enemy to the progress of population. 
The following figures will give some notion of the frightful loss of 
life occasioned by the w’ars of tlie present century : — M. dc Pradt esti- 
mates tlie Irench loss in the six Peninsular campaigns, 1808-11; at 
600,000 men. During the Crimean campaign 785;0(}0 men were killed 
in battle, or died of wounds or disease. In the Italian war, 1859, 45,000 
lives ivere sacrificed. The Federal armies lost 281,000 men during the 
civil war, 1801-66 ; the Confederate armies 519,000. The total loss in the 
war of 1866 was 45,000,^ 

It is not too mucli; then, to say that every state in Europe was more or 
less impoverished by the wars of the French Eevolution and Empire ; it is 
not too much too infer that the lavish expenditure of men and money oc- 
casioned by these desperate and prolonged campaigns proved a fonnidable 
barrier to the extension of horse artillery beyond certain limits. 

IL — The second cause that acted favourably for the field batteries, was the 
diminished etficacry of fire at which the increased rapidity of maiiccuvre of the 
horse artillery was necessarily purchased. Hurried into existence at a moment 
when the whole atmosphere of Europe was heavy with war, it is not sur- 
prising that at first but little enquiry wms made about the capabilities of the 
iijing artillery ; and its brilliant and successful action was fpiite sufficient 
to stifle any little enquiry that might have been set on foot. French com- 
manders were calling for liorse artillery, and nothing but horse artillery ; 
its jiifluence in Prussia was paramount ; and an English political officer in 
1809 reported to his Government that a force of flying artillery and cavalry 
tvouicl suffice to drive tlie French from Spain !'^ But a few years^ experience 
in the Held opened meiFs eyes to the fact that the rapidity of manoeuvre of field 
artillery ultimately depends upon the simple mechanical principle of Work. 

Let fF be tlie total weight behind a team of horse artillery liorses, and IF' 
the total weight behind a team of field battery horses. " Let the teams, 
wliicii consist of an equal number of horses in either case, be applied, for 
equal times, to draw^ the guns at constant velocities. Now, since the teams, 
and coiisec|ueiitly their powers of traction, are equal, and they are applied 



^ Fi-of. riAoroitl Roger’s Political EcoEOBiy/* p, 298. 

- Adwii SmiUi’s Wcalili of IVatiotisr* llogefn Ed. Vol II. p, 116 . 

® i’ot<uijpomry Wars},'* p. oo, ' ' 

t Kaplers “ Pi'iiuisukr War.” Vol. H# , _ , ■ , 
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for equal times, ilie work done in either case is equals In other words, if 
S be the space ilirougli wliich the horse artillery gun is drawn in a certain 
time, and S' be the space through which the field battery gun is drawn in 
the same time, 

W 8 :=W'S\ 

Now, for constant velocities. 


therefore 

But by hypothesis, 
therefore 


8=^ FT and S' = FT, 
WVT=z w^rT, 
T^T\ 


Wr^ W'F'. 


Or, the velocities at which the teams move are inversely proportional to the 
weights behind them. *In other words, what is gained in rapidity of manoeu- 
vre is lost in efficacy of fire. I shall not pause to expose the stupidity 
and ignorance of those who have called the field batteries bastard horse 
artillery, and accused them of aping horse artillery/^ The field batteries, 
as is clear from the foregoing considerations, can no more ape the rapidity 
of manoeuvre of the horse artillery than the horse artillery can ape the 
efficacy of fire of the field batteries.” The longer the wars of the Brench 
Eevolution raged, the more forcibly was the truth of this principle proved 
by experience in the field, and the more clearly did men see that the 
strength of the field batteries could not be safely reduced below a certain 
limit. 

Such were the causes which determined the relative positions of the horse 
artillery and field batteries at the beginning of the present century. It 
remains to describe the influences which conferred a considerable impetus 
on the progress of improvement in the field artillery service at large at 
that period. 


JCevpoet, Moxmovtiishiee, 
Sfowmbcr, 187 * 2 * 


^ This lacxie of t»atmg'llicM|uesiiou is not strictly correct, tiic horse bmttff a live agent, not a 
toachine* It is, bowerer, sufficiently correct for practical purposes. 

® Sir Robert Gardiner puls this prineiple very clearly in his ‘‘'Heport on the i^’^umcricai 
I)etlci©aey,'&c., of the Itojal Artillery.” 1848. p. 2o. — “The necessary quick movements of the 
howe artillery cannot he attained by 9-pi‘s. ; the telling ctfeet of 0-prs. cannot he expected from 
horse artillery.’* 
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THE SPONTA^'EOUS 


IGNITW OF OILED COTTON OE SILK-WASTE. 


MAJOE Y. I). IIAJENDIE, l.A« 


The .following paper on tlie spontaneous ignition of oiled cotton* 
wastCj, and similar materials, will possess, it is believed, a practical value 
—at any rate, for those officers of the regiment who are engaged in the 
management of the Government factories, or who have charge of stores 
and other establishments in which, on the one hand, the improper and 
dangerous collection of greasy waste is a 'risk which can only, be 
effectively guarded against by constant vigilance, while, on the other 
hand, the consequences which might result from the accumulation of a 
material so prone to spontaneous ignition would be most disastrous. It 
is doubtful if this risk is always recognised to its full extent by those who 
are interested in its exclusion. Certainly,^ in many private gunpowder 
and irework factories the necessity of strictly forbidding oiled cotton- 
waste in the powder buildings is not adequately appreciated ; and it is 
no uncommon thing to find this material deposited in corners of the 
press and corning houses, on the window sills, or even in some instances 
among the semi-manufactured powder* 

The accompanying paper shews that oiled cotton waste is an article 
which requires only a very moderate heat and no great mass of the 
cotton to produce ignition. In one instance, it %vili be observed, 
quantity of oiled cotton that just filled a common lucifer match box 
ignited after an houris exposure to 16b® Fahr. In other instances 
about one-sixteenth of a cubic foot of the material ignited at a tem- 
perature of 130® Fahr. These facts illustrate the grave and urgent 
character of the risk which exists when oiled cotton waste is deposited, 
even in very sm.all quantities and for a very short space of time, in 
moderately elevated temperatures- — such temperatures as exist in the 
majority of factories, in the neighbourhood of a steam-pipe, or under 
exposure to the sun^s rays. 

Since the foregoing remarks were written, Mr. Oalletly has, at my 
suggestion, made some experiments with silk-waste in comparison with 
eotton, in order to determine how far the danger which undoubtedly 
ejdftts when the latter material is present, would be got rid of by the use 
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of silk. The investigation lias not yet proceeded far enough to warrant any 
detailofl account of the experiments being given — that must be reserved 
for a future occasion ; but it may be worth while to state that, so far 
as the inquiry has gone, it seems to show that the risk in gnnpotodet 
buildings is in no degree diminished, but rather the contrary, by the use 
of silk -waste. Mr. Galletly writes: — “A little powder in the centre of 
silk waste ignited in an hour, while a little amongst the cotton did not 
ignite fir an hour and a half. On the other hand, the cotton reached 
actii'il incandescence in about the hour and a half, whilst the silk was 
inercdy charred, and indeed never got red hot at all.''* 

Ill a subsequent letter, Mr. Galletly says “ I have put up silk and 
cotton wTaste to-day at 2 p.m., with boiled linseed oil — chamber at 
12ff Fahr. Silk exploded gunpowder at 4.10 p.m., and cotton not yet, 
(5.20 

Mr. Bloxam observes, with regard to these results : — 

Rumford found, for the times of equal cooling, in 


Sewing silk . ■ 917 

Lint 1032 

Cotton 1046 

Woo! 1U8 

Eawsilk 1284 


The conducting powers would of course vary inversely as these 
numbers. It might therefore be expected that the inside of the mass 
,of silk-waste would become hotter in a given time than the cotton-waste, 
which would conduct the heat more rapidly outwards. As to the 
charring, cc^ton is of course, in itself, a more inflammahle material than 
silk, so that I should expect it to take fire at a temperature which would 
only suffice to carbonise the, silk. ..... The powder would of 
course fire as soon as a definite temperature was reached, whether the 
material around it actually inflamed or not/^ 

Mr. Blbxam also suggests that possibly as ^^the oil would soak more 
thoroughly into the cotton than into the silk, the latter being merely 
varnished over with oil, would expose more on the surface to the 
oxidising action of the air, and would therefore heat more readily, though 
it would not inflame, on account of tlie want of inflammability of the 
silk itself, 

The conclusions are clear : — 

(1) That oiled waste, whether of silk or cotton, should invariably be 
regarded with suspicion, as liable,- to spontaneous ignition under 
moderately elevated temperatures. 

(2) That silk WTiste is at least as dangerous as cotton, or even more 
so, in a building containing gunpowder, or other material which is 
capable of being ignited or exploded without the actual application of 
flame, 

- ■ , , ' ^ D. M. 

|fo%« Of MCI, Whitihali, S.W., 

l§mxri 287S. ' ' ' , ■ ■ 
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IGXITIOX or COITOX BY SATUEATION WITH FATTY OILS. 

By John Gallexly. 

Rmd ff.t Brif^ktrm' 3£ecting €f the Bniisli AssffcmHmt^ Ait 0 mt, 1B72, 

Tlie following experiments liave been made with the xiew of giving greater 
precision to oiir knowledge of the kiiuiliog of cotton or other open combiisllbie 
materials wliicli happen to have imbibed animal or vegetable fatty oils. Graham^ 
iiicmtioiis 'Mliat instances (30 be given of olive oil igniting upon sawdust; of 
greasy rags from butter, heaped together, taking hre ivithiii a period of twenty- 
four iiOiirsd* The danger of fire from tliis cause is familiar to those manuhicturers 
who coal any textile fabrics with varnishes containing drying oils, and also to 
turkey red d\er«, from the olive oil employed in their process, (ieneraily, it 
is stated in '‘Walts’ Dictionary that this combustion “may take place in 
ifittrviils vniyiiig from a few Iioiirs to several weeks, when consiclera].)Ie masses 
of lamp black, tow, linen, paper, eotiou, calico, woollen stuffs, ships* cables, 
wood ashes, ochre, &c , are slightly soaked in oil and packed in such a manner that 
the rdr has niofierate acctfss to them.** Nevertheless there is great vagueness 
about the3 exact conditions in wliich actual ignition of the mass would take place, 
wimt size of a heap might be necessary, and the various powers of different oils to 
produce this result. Graham stales, in the report already quoted, that the ignition 
of hca])S of the maierials imder discussion “has been often observed to be greatly 
favoured by a slight w’arrrith, such as the .heat of the sun.** This is. a very im- ' 
poHarit observation. I shall only, however, mention in the meantime that the first 
of my experiments were made at a temperaiure of about 170® Fahr., but I have' 
some made at n heal a little over ISO®, or about the temperature a body acquires 
by lying prerpendicular to the siuds rays ; tlie former temperature might represent 
the heat attained in the neighbourhood of a steam-pipe, a heatecl flue, or in front 
of an open fire. For completeness I shall repeat in tliis paper, along with later 
results, some observations published a few weeks ago in the “ Oil Journal.** 

Bfji'tfi Lmneed with Citaihbtr htpi about 170® Fahr, — A handful of cotton- 
waste. after being soaked in boiled linseed oil, and removing the excess of this by 
miiiigiiig, ivas piaced amongst dry waste in a box 17 ins. long by 7 ins. square in 
the ends. Thi'ougli a hole in the cover of this box a thermometer was passed with 
its bulb resting riiiioiigst the oily cotton. Shortly after reaching the temperature of 
the warm chamber, the mercury began to rise rapidly — viz. from 5® to 10® every 
few minutes, and in 75 minutes from die time the box was placed in the chamber, 
the heat indicated was 350® Fahr. At this point, smoke issuing from the box 
revealed that tlie cotton was now in a state of active combustion, and, on removing 
it to the free access of air, it burst into liame. In another similar experiment the 
teinpeiature rose more slowly, but reached 280® Fahr. in 105 minutes, when, from 
the appearance of smoke, it was plain that the cotton was burning, and the whole 
mass was soon in a flame on being placed in a current of air. On a smaller scale, 
i tried a qiiiintity of tiie oiled cotton that just filled a common lucifer match box; 
witliio ail hour it was on lire, the temperature of the chamber being 1 fiO® Fahr. 

Mgw IJmted OH, as generally supposed, does not so readily set^'fire to cotton as 
the boiled oil, but in two experiments where the size of the box employed was 
6 1 ins. long by 41 ins. square in the ends, active combustion was going on", in the 
one case in five, in the other iu four hours. 


* Eeport cm the hwaiug of the nimmer See Chemical Soe. Quart. 

VolV. p.3l. 
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Ma^e Oil) put up as ia first experiment pa boEedliaseedj resulted,. la two; trials, 
in tke box and cotton being found in asbes 'witbia;: ten boors — ^the' box being put 
up at night, the result uras only observed in the morning. In another case I did 
not get the cotton to ignite in six hours ; ’the. chamber in the experiment with this 
oil and raw linseed was kept about 170^'Fahr. ..‘With Jhe five following oils 130® 
Fahr. was the temperature employed. The- quantity of waste used was loosely 
packed in a paper box holding about the sixteenth part of a cubic foot. 

QdiipoU OUm OfL— The two trials ' made with . this oil gave closely similar 
results; in one case rapid combustion was. going on in a little more than five, and 
■ in the other within six hours. 

Cmtor Oil , — I found the oxidation of this oil to proceed so slowly that only on 
the second day I found the interior of the box to be a mass of charred cotton. 
Its specific gravity ('963) is remarkably high, '.and -its chemical nature very distinct 
from the other vegetable oils I have tried,: which, no doubt, has some intimate 
connection with its sroail heating power. ■' '. . .. , . 

I have tried three oils of animal origin with effects very distinct and instructive. 
lard Oil, an oil of an ordiiiaiy specific gravity, vis. *916, produces rapid com- 
bustion in 4 hours. Sperm Oil, which has a specific gravity of only *88£, and is 
not a glyceride, showed its unusual chemical character by refusing to char the 
waste. Seal Oil, which has a strong fish oil 'odour, not unlike the sperm, but a 
specific gravity of *928, produced rapid ignition in 100 minutes. 

Comparing raw linseea wdtli lard and seal oils, it wmaM appear that the state- 
ment is not altogether correct that ** drying oils are more liable to spontaneous 
combustion than non-drying I have also some reason to believe that the 

rate at which oxidation takes place does not chiefly depend on the presence of 
small quantities of azotized or other easily putrefinble matters, but rather on the 
particular olein, or liquid fat, they contain ; however, further inquiry on this point 
18 necessary. 

1 have made at least two experiments %vith each oil, and have got remarkably 
uniform results. The ignition of tlie cotton can be calculated on for any oil with 
about the same certainty as the point* at which sulphur or other ordinary com- 
bustible materia! takes tire when heated in the air. So that the term “ spontaneous 
0 }mbttstioii ” may be objected to for the same reason that Gerhardt objects to 

spontaneous decomposition ** when produced by oxidation. 

The heavy oik from coal and shale, being chiefly the higher olefines, have a 
remarkable effect in preventing this oxidation, undoubtedly, by giving a certain 
proteetion from the air. Mixtures of these oils with 20 per cent, rape gave no 
indicaitioe of heating whatever at 170® Fahr.; and even seal oil, with its own 
bulk of mineral oil added to it, did not, when placed in the chamber heated to 
185®, retch a temperature sullicieat to char the cotton. 
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COLONEL S. E. GOB.BON, C3. 


I*v a paper piiblislied in. a late number of tliese Proceedings/^ 
Captain UlarkOj ILA.^ Juts called attention to tbe employmcnfc of curved 
fire by tlif» Prnsbiao-? at tbe .-^iege i'‘f Strasburg^ and shows that they 
Siieeessfully breaclied a Wdiloi escarp at a range of 1)10 yds. with tbeir 
fCiij, B.L.II. giiii, witli a eliargc oi' powder tbe weight of the pro- 
ject ikAiivd^ wIikjIi wus 00 lbs. 

Jj] iTcnitn'al Lefror^ F.ILS.^ published in Vol. HI. of these 

Pro»'‘et;f!iiig^/'’ a paper ‘Mhi Breaching Unseen Defences/^ which may 
be refijrreti to itvirli great aclvantrfge in reaxlixig the operations of the 
besiegers of Strasbiirg, fie there proves that oiir 0 1-pr. B.L. gun^ with 
a charge el'pewder projects its shell with sufficient velocity to give 
1.1 rw rim wIjIcIi will breach masonry at 900 yds. ^ 

From the result of a tew rounds fired at the request of the writer at 
Bhoeliuryiiehs^ from a OJ-pr, B.L. gim^ with a charge of the shelEs 
weiglit, a ranges of OClUvds. was obtained with an elevation of 15*^; 
while ill the 'Pnission aceoniit tlio ratige of 910 yds. is stated to have 
been obtaineib with a proportionate charge^ witli only 7|^ elevation. 

^ It a.>siiiiic?cl that the G4-pr. B.L. gun has disappeared from our 

siege inihi, and tliertibre it is not jiractically material whether the 
Prussian fiO-pr, has such a far flatter trajectory than our 64-pr. with 
these sniall^ charges uiyiiot. Still, if there is not ii mistake in the 
elevation given, it wmiikl be a sxibject of interesting enquiry ; because 
the flatter trajectory shows a greater' initial velocity, and consequently 
more peiietnitivc power. 

The' ranges ^ obtained with charges of i;V^ and of tlm 

projectilo^s tyeight, from the guns which until a recent |M3iiod formact 
our siege train, are given below. They are computed from the results 
of five rounds fired at each of the elevations of 10^, 12^, and 15®. ' , - 
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MINUTES OF FKOCEEDINGS OF 
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Gun. 

Charge. 

Propor- 
tion of 
charge to 





Elevation. , : 



. 

.. 



weight 
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5^ 

go 

r 

■8^ 

9^ 

10° 

11° 

12° 

13° 

14° j 15' 

r 

lb. oz. dr. 
.3 9 9 

'TS 

560 
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780 

885 

985 

1080 

1175 
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1350 

U25|l50fv 

7-m, B.n.U. (72 e wt.) < 

*3 0 0 

4 ■' ■ 

485 

573 
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83(1 
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98(j 
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1120 

11854240, 

|2 '9 2 

% 

: 420 

1 50f‘| 

580 

660 

74 
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86(i 
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975. 

,iO3(.h085| 

1 t 

r2 4 0. 

-S 

385 

; 45o| 

525j 

590 

655 

720 
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835 
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I ? 

;2 0 9 


, 668 

' 707; 

1 858 

914 
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1110 
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1347|1376| 

1 64-pr.B.L,U. 

;2 2 10 

TTu 

476 

, 500; 

, 6-lOj 

i 720 
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113511180; 
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834 
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, 017! 

953 900' 

; ( 

i 1 10 0 

3-- ■ ’ 
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480. 544 

■ 609 

66" 

720j 

1 776, 
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1 ( 

' 1 r> 11 

"sk ■ 

49j< 

■688! 678 

763 
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930: 

ioocaoso 

1150122 1290: 

j •lO.py.B.L.U 1 

■ 1 2 12 


441 

5261 610 
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; 76C, 

^ 835' 

900i 967 
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!l 0 6 
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1 fn 

300i 
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430 
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i i 

I 631 

1 ; 

; 700; 

765 

83U 

890 

950 1005 


III obtfiiBiiig tiese ranges^ and in the practical use of the table after- 
wards in firing with very reduced charges at an earthen battery, it was 
curious to observe the effect of the heated gas of the exploded powder 
on the lead-coated projectiles. These having been exposed for a com- 
paratively long time to its action, more of the surface lead was vaporised, 
and the smoke assumed consequently a deeper yellow tone than is 
customary when firing with the full charge. The bores of the guns 
became much more foul, and shots of lead were frequently found 
melted off in them. 

^^The Committee on High Anglo and Vertical Fire from Eifled 
Howitzers and Mortars’^ have, in their last report, which has been 
published, recommended an 8-in. howitzer, with a twist of 1 in 16 
calibres, and throwing a shell of 1 80 lbs., for permanent works of defence 
as well as for siege purposes ; but the tables in the appendix of the 
report only furnish us with. three cases in which the howitzer was 
fired so as to fulfil the conditions under which the breaches were made 
at Strasburg, viz, : — 

Charge. Ydg. ' 

libs, or gave 816 with 10 24 
n f. 1058 « 13 19 

10 lbs. or « 1147 5 16 

and ill the latter the recoil appears to have been excessive, as the 
breaching rope broke, 1st and 2nd rounds.-^^ 

It is to he desired that tables he prepared with reduced charges for 
such guns m we shall use for our siege works in future, and that our 
artillerymen should be practised in making up the cartridges for, and 
working the guns with, these reduced charges; as we see in the extract 
from the report that a want of training on the part of the gunners 
delayed the completion of the breach/^ 

If high canvas targets, hiddefi behind earthen screens, could be used 
for practice with reduced charges, our artillerymen could be rendered 
much more efficient m this particular than they at present are. 
Unfortunately, we have only a Ma^ftello tower on the coast to destroy 
now and then, and eoiisei|uently we are not likely to obtain much 
instruction in a more' salisftJjk^ry way. ' ■ 
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hi:2. Descriim'ion OF a, DEJOfF: Time Fu^e. 

' ' ■ (Coflimiiiileated by Captain H. I). Evan«, R.A.) 



Servi.ce fuzes being too expensive to use at drill, and it, being, 
however, essential to bore, tix, and uncap a fuze for every !•oiloci, 
the following descripriori of dummy fuze is suggested, having , 
been used with great advantage by the writer: — 

1. The fuze to be .made of beech wood, and similar in .shape 
to the service fuze, but a little longer and larger, 'in. diameter, : 
in order that when fixed it should only go a short way info the 
shelL It could then be easily withdrawn from the shell, and 
if necessary the boring also could be examined by the instructor 
before it . ivas handed to the No. 3. 

2. The centre to be hollowed out from the bottom to wilfdn 
an inch of the top, and to be tilled with sand or sawdust ; the 
bottom to 1)6 covered over with paper only, so that the filling 
may be renewed ; and on the top of fuze the false head of a screw 
should be cut. 

3. A groove *5 in. wide to be cut round the neck of fuze, 
and flifed up with black Berlin wool, to represent the quick- 
match of the service fuze ; the top edge of gioove to be *25 In* 
from the top of the fuze. ■■ 

4. *25 in. from the lower edge of the quickmatch-groove must be cut grooves 
“25 in, wide for the holes. They must reach down to the bottom of fuze, and be 
Just deep enough to prevent the paper over them being torn when the fuze is 
.fixed ill the sliell, in tliese grooves the holes must lie bored; the top one 0,1’. the., 
even iiiiinbcrs *23 in. fruin top of grooves, end the remainder •2.5 in. apart. The 
holes must be made fully the size of the bit of service burer, so that when the 
latter is used at drill, the wood between the holes may not be damaged, and might 
be filled with putty, so as to oiler some resistance to it. 

5. The figures on the dummy fuze must be sunk a little, or perhaps only stamped 
deeper tlian on the service fuze, otherwise after a few days' drill they would be 
obliterated. The figures must naturally be opposite to the holes. 

6. Over tlie holes a strip of black, red, or grey paper, with the dots at proper 
intervals correspoudiug to tlie holes, should be pasted* 

7. Slips of paper 3 ins. long and *25 in. wide, with dofs “25 in. apart (the top clot 
of even luinibers *25 in. from end of strip, and the top dot of odd numbers ’375 in.) 
should be provided, so that a fresh strip, of paper can be pasted over the holes at 
the end of each day’s drill. 

8. The exact method of uncapping cannot be shown; for if the whole of the 

black wool (quickrnatch) were exposed, it could only be done once at each day's 
drill. The following plan might, however, lie adopted:— Six vartical strips of 
black or red paper (5 sees, or 9 sees, fuze) about half an inch wide and a iriUe more 
than an inch iu.kngili, with a piece of white tape undereach strip, might be pasted, 
over the black wool By this means the pioeess of uii<m|i|ii«g might be'dciiie at ' ' 
any rate sis timef for each fuze, and these" strips -iepkwd for the next drU. > ^ 

IS' 
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103. The following table gives the calculated reinaining velocity and energy, 
at various distances, of Faliiser projectiles tired with battering charges of P. powder, 
from the 12-iii. rifled M.L, gun of 35 tons. 

Projectile, 700 lbs. weight; 11‘9S ins. diameter; charge, 110 lbs. 


Eacge. 

IT. 

Total 

energy. 

Energy 
per inch 
of shot's 
circum- 
ference. 

Range. 


■■ 

Total 

energy. 

Energy 
per inch 
of shot's 
circum- 
ference. 

jds. 

■ft. 

ft. tons. 

ft, tons. 

yds. 

ft. 

ft. tons. 

ft. tons. 

0 

1300 

82U5 

219 

2200 

1094 

5810 

165 

200 

1277 

7915 

211 

2400 

1080 

5600 

161 

400 1 

1266 ^ 

7655 

204 

2600 

1068 

6535 

147 

600 ! 

1236 

7415 

193 

2800 

1056 

6416 

144 

sm 1 

1210 

7176 

192 

3000 

1044 

5295 

141 

lOfXl i 

1198 i 

6945 

186 

3200 

1032 

6175 i 

138 

TifKJ 

1177 ! 

0725 

180 

34»0 i 

1022 

5070 1 

136 

1400 

1159 I 

6520 

174 

3600 ! 

1012 

4970 

133 

1600 

1141 . 

6320 

169 

3800 

1002 

4876 1 

130 

1800 

1125 

6140 

164 

•4000 

994 

4795 1 

128 

2000 

i 

1109 j 

5970 

169 



1 
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104. The following abstract shows the pressures observed from time to time 
during practice at Shoeburjness with the 12-in, rifled M.L. gun of 25 tons, 
■•ExpL' 1^*0. 372. 


I)at« of 
experiment. 


22. 9. 71. 


9, 4. 72. 


m. iK 72 . 


Nature and 
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approximate 
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Telocity, 
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Pressure by crusher gauge 
in tons per square inch at 

weight of 
projectiles, 

! 

round. 

A 

Axis, or end 
of bore. 

B 

12 ins. from 
end of bore. 

Cora, shell, 
495 lbs. 

8S lbs. P. 
1350 ft. 
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17*4 
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if 
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H 

I "" 
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f 

i ^ 
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1 Case fclioL 

; m lu 
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1 

I4'6 
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i ’ ff 

f i» 
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I » 

i-b. 
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MAJOE ROBERT WOLSELEY HAIO, R. A., E.R.a 

BY 


MAJOE-G'EIn. j. h. leieoy,-r.a.; 


Rokebt Wolseley Haig, iate Secretary to tliisTnstitntioii, was one of whom it 
Is clifiiciilt for Mends to speak witliout using iangiuige which may seem exaggerated 
to those to wlioin he wm not personally known. Ills endowments of intellect 
were unusual; but those who adnilred his talents most, were in one sense least 
eoiiscioiis of his superiority, because they had even more prominently before them 
that Icnable simplicity of character, that inborn manliness, modesty, and humble 
I'stlmahJ of luinseif, wlueli is not always an attiibute of genius, and wdiich, when it 
exists, makes genius corriinaad lifelong alTeetion. His character wms as pure as it 
WHS elevated — full of plnyfiilness, until bodily suffering laid its hand on him; 
but t veil tliei!, lirave, patient, and cheerfai iiudcr it, submissive to that all-wise 
decree whicli ent so early the brightest tlf-s of domestic happiness, and apparently 
liiicoiiseious how many w’onld look long round the horkon of Ife before such 
wiotlier light to tlieiii ivould rise above ir. He was, perhaps, one of the best 
iiMitliemnticians w’lio ever entered the Artillery in the pre-eompetitive period, 
ilpplications of aiiiilysis were to him so easy, that he was hardly aware how 
excepiionul his powers were ; and they were at the service of all, his friends, or at 
the coEimaiid of the; numerous committees with which he was associated from time 
to witliout (I pretension on his part. They were never, indeed, adec|uately 
brought out ; ibr as Astronomer of the iN’orih-West Boundary Commission, precise 
observation was more rer|iiisltc than analysis; but if a question requiring the 
calciiliis of probabilities arose, ^ or some mechanical fact were wanted — such as 
t’he place of the centre of gravity of a solid of iiregukr form and density f — Major 
Haig was ready at once, not with a practical’’ or tentative solution, but with a 
precise one ; and he handled his integral tables as other people do logarithmic 
emes. It is to be regretted tlmt he did not write more; but this was very much an 
effect of tiiat total absenee of pretension already remarked. His early coniribulioiis 


• See wef. of Cftptak W. IL Nobie^s second Report on Experimtets. 1866. 

t itee YoL TII. p. 21% whirf the detoTOination in the not© is Major Haig’s, v?ho however woiikl 
not ftltaeli lls nanie. 1871. 
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to tlie Proceedings” of this Institnti( n were of no great importance, and as Secretary 
his life was not spared long enough f-lr him to impress, as he would have done, 
his character upon them j but those who had most to do with difficult questions in 
artillery between 1860 and 1870, best know how often his clear head and scientific 
attainments helped them. 

Among other qualities significant of natural powers, he was a first-rate ciiess 
player — but so good-natured and ui*. conscious that it was almost a pleasure to be 
beaten by him. The proximate cause of the lingering and fatal heart disease to 
which he fell a yictini, was itself characteristic. He must needs enter for the 
'' Veteran Pace” at the Garrison Games at Woolwich, in 1868, and the over- 
exertion developed aneurism, the true nature of which was not detected in time. 

Allusion has been made to his temporary employment on the Commission for 
laying out the boundary between Eritish Columliia and the territory of the United 
States, under the treaty of June, 1846. Colonel J. S, Hawkins, E.E., the British 
Commissioner, has kindly fixrnishecl the following notice of this serwee : — 

Major Haig left England with the Commissioji in April, 1858, and returned 
home with it in July, 1862, when he w^as employed upon the astronomical com- 
putations connected^ with the operations and the preparation of the boiuidaiy maps, 
until appointed Assistant-Secretaiy to the Ordnance Select Committee, in 1864. 
He had joined the Commission as Assistant- Astronomer, but on Colonel Hatvkiiis* 
recommendation he was appointed Chief Astronomer, in which capacity he shewed 
a natural aptitude for the practical application of Ms very high mathematical 
talents, and for which appointment, in Colonel Hawkins’ opinion, no officer more 
competent could have been found throughout the services and as he also possessed 
health, strength, and energy, he was peculiarly well fitted fo]- an, expedition of the 
kind the Commission was eiigagf-d upon. Vlien difficulties arose, he was always 
sanguine ; and he impressed the same spirit upon the jneii under him, who Avere 
much attached to him, and willingly undertook whatever lie required of them ; 
while the energy lie showed in everything which he entered into — whether 
shooting, fishing, canoeing, taking his turn with the axe, or the laborious duties 
which devolved upon him — the good temper and cheerfulness with which he ''bore 
hardships, and his unfailing high spirits and kindly nature, endeared him to all 
the officers of both the British and American Commissions. 

Major Haig W'as appointed Secretary to the iUA. iusiitutioii on the iltli Dec. 
1871, and |>eifoiiaecI his duties evidently under great boilily sutlbriiig (though lie 
rarely complained) till the 6th June, 1872, when he was taken from the scene 
where it was hoped his eminent talents would have confeiTcd great benefit on ihe 
Establishment which, by this brief nieinoir, records the loss li hm sustained. 
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TMNSLATOE’S PEEFACE. 


The issue of new exercise books for infantry and cavalry witMn tlie last 
tiiree years, lias made some of the movements prescribed in tlie "Field 
Artillery Exercise Book^^ of 1861 obsolete; it has also made more apparent 
than before, the want of proper provision for pliancy in manceEvriiig, 

A long experience of field ixianciettvres of the three arms at Aldershot, &c., 
has given the writer ample proof that the existing field artillery drill has many 
slinfieoBiifigs ; it also suggested to him some improvements. The artillery 
service of insij'ia, from its strong esprii 4e corps and its eonspicuDiis services, 
has a high reputation ; the writer, was therefore the rnor-e disposed to examine 
with iritercst the iiew' "Austrian Field Artillery Exercise Book/^ published in 
1S71. He found in it, amongst much new matter, some of the alterations 
he had before thought of. The wliole appeared to him well worthy the 
ait ention of his brother officers, and he now^ offers part of it for their perusal, 
in the confidence that, widely read and digested, wdiat is applicable in it 
to our organisation will eventually be incorporated into our system of 
.maiiceuvriiig. 

It will be seen that the Austrians reduce the number of movements to a 
minimum, and make the requirements of service the guide as to ev^erytliing 
that is to be taught. They adopt thoroughly the non-pivot system, -with the 
division as the unit. The division officers are in their proper place to lead — 
namely, in the front. This also facilitates the use of signals (with the hand 
or sword, in aid of, or as substitute for, the voice) which, as in our 
navy, are freely introduced ; they help to fix the attention on the commander, 
rind obviate tlie noise and confusion resulting from unnecessarily loud wmrds 
of coiriraaiid. The division of labour among tlie oflicers in action, and tlie 
arraiigeineiits for supply of ammunition, well deserve attention. It is to be 
remembered that the Austrian battery has but one line- of wagons ; the next 
reserve is the ammunition column attached to the army division to which 
the battery belongs. As the average expenditure of the batteries of a division 
together u'ill probably never equal the maximum expenditure by one battery, 
this armiigement is economical, and as, compared with our present system, it 
dimiiiislies the excessive augmentation required to put a battery on the war 
streiigili, it is practical. 

Ill the " Austrian Artillery Exercise, published as it is in seven separate 
parts, tliere is a good deal of repetition* This is explained when it is known 
that the object was the very desirable one of making each part as complete as 
possible ill itself, so as to avoid references to what has gone before, which are 
alwap a hindrance to the learner. 

The excellent signal for iUenee ^ — or arresting of all movement — ^well known 
in navy gun drill, and to travellers by Indian troop ships, is one not found 
ill the Austrian book ; it is, however, much to be recommended for artillery, 
field and garrison. 



^ liofore ktrod of U«!' ** Stand fasi,” 
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I. E. AlSTELiN iRTILLEEI FIELD EXEECLSE. 


PART III. 

TRII^'ING WITH FIELI) fiUKS.' 

CHAPTER 1. 

§ 1 . 

General Euks. 

6.“ ' All liaiidliiig of material and movements are to be carried out witli a 
lively and an unrestrained soldierlike bearing. 

In action, however, the freest, easiest bearing possible must be allowed 
to the soldier, since upon this his endurance in the arduous work of 
serving guns depends. 

12.^ With the '1-pr. gmi, the gun .detacliineiit' consists of seven, with the 
*S-pr. gun of eight men. Their principaiduties are: — .■ 

Xo. 1 carries a cartridge case, \ ^ ^ adjusts fuze, and loads. 
This iiiujibersiioiild he, if possible, du Forniekkr {Mmitm^s Formmier)^^ 
m at any rate a well, trained and reliable man. 

Xo. :i ^ sponges and rams home, and unloads 

.the'giiii. 

A'o, 3 luis charge of the tangent scale and pricker, * ^ pricks 
cartridge?, serves vent, and lays gun, * This man 

is the Fminekfer of the goii, teka miperhiieiuh ami tmithch ike other 
m Uieh 

Xo. I has the tube box and tube lanyard; ^ with the 4^11** 

he, alone, with tlie S»pr. he, in conjiinctiou with 5, traverses. Ha 
tires. * * * ^ * 

No. 5, with the 4-pr,, has a cartridge eas(‘, and brings up ammunition ; 
wilh the carries a handspike, assists 8 to traverse, and helps to 

liiiiher-up tiiid uiilimber. 

^ No. 0 looks after the battery ammunition wagon, and issues ammu- 
nition. 

A"c). 7 lias a cartridge case, helps to take ammunition out of wagon, 
ill slow firing carries it to the gun, and is a tesePve number. 

* The followini^ firo c'straefs frora Part’. III. of the *'Artinety Esemao Book/’ whicii 
nt\Tasary to diieiaate hatterv clri!L--TE. 

- Ihe atteihera 6, 3.2, Isc.# are those of the ptragfaphs in the origiiiaL-— T b. 

^ .1 impimor clwg of guniitT.— Ti. \ ■ . ■ 

^ The fmigm m itilks «e tl»a Uistiuffiiislied in Ih® origimL— f *. 


40 . ‘ 5 ? * * -Jf *X' * jsfo. 3 (in laving) brings liis better eye to the 
level of the notcli on the tangent scale at a distance from it of about 
6 im., or more if fiir-siglitecl— at the most IE ins, — and avoids lowering 
his head to one side. 

Vfc *5"%*' 

(After giving the elevation) he gives by signal with the left hand 
behind his back, to ISo, 4 (with the 4-pr., or No. 5 with the 8 -pr.), the 
indications to correct the horizontal laying ; No, 4 having previously 
of his own accord traversed into the approximate line. * * 

4 putting a tube in the vent and adjusting 
the lanyard), quits the tube and lanyard hook with his left hand, steps 
back three paces without bringing up the right foot, and then with his 
left arm straightened he stretches the lanyard rather downwards, so that 
the tube should not rise out of the vent. (When ordered to fire, 
para, 1E5) No. 4, q/^er %atufyhi(j Imudf that mboihj, k m fmtt qf 
the muzde^ delivers with the inner side of the right hand a short blow' 
on the stretched lanyard, and near his left hand. 


CHAPTER II. 

PjlEPAllATOliy Exuucises with the Pield Gux, uxhoksed. 

. , , , ■J(- w -jf vr -iC' *X* 

§ 3* 

llaniling and Rejdacing Stores, 

85. The handling and replacing the stores is only a preparatory duty^ but 
it most be carried out quickly and togetlier, without however, uny 
formalities. 

86 . The division commander, after the men have been marched on the 
gun, gives the order for getting out the stores by the command — 

Handle stores.”^ 

Ergreift die liequisiteuE 

(Equivalenfi to our “ Prepare tor action,” with li(?av^’ gun;^. — Xii.j 

1 and E step to the muzzle, where the former unstraps the tampeon, 
takes it out, and makes it fast under the muzzle. 


' I can M no coiuiuand to ""M’rqjarc for aeiioa ” iu our field gim e:!ierdse, as tluTo is m tlie 
esc-msc for beuTv guns, but Itbitik it would be useful to mtrodiire it. If introduced, siicli a com* 
mttid womW generally be given on booking in, wlieii the hatterv was parading for field exercise, and 
would ha omitted wl^en parading for route mareliing. At present, there is nothing to prevent a 
battery of young soIdw‘rs from turning out without Isa, 5 having his tube pocket strapped on, or 
with the guns laid homonttlly in the trarellmg position, (when they are gericrolly, for drill, requiretl 
to he ran up so as to he nearly horizontal w’hen brought into action), and nith boxes locked when 
they ought to be o|)e», i&c. 



:2 unstraps tlie sponge, . ■ ■"'' 

Xo. 3 makes a whole" torn towards the cheek of the carriage^ ull^tra| 1 s 
the Tcnt cover, leaving it liaiiging on the left, side; .then, by aid of the 
elevating screw, depresses the'giin so that it shonkl be nearly horizontal 
when Xo. 3 further takes out of the limber box a cart- 

ridge case, a knife, and a time fuze setter, and gives them to No. 4 
(or'X'o. S with S-pr.) ; he also gives a tube-case, with lanyard and 
drill tube (or a packet of tubes if required), to No. 4, puts on the tan- 
gent scale and primer case, and shuts the limber box. , 

No. 4 goes to giiii -limber and receives his stores from No. S. 

-K- 

88, ITIien slandmg at ease for 'a long period, the stores can be laid aside 
by comioand, 

bib 'To put away the stores, the command is given — 

Replace stores.^^ 

^ . ‘Z*. , ^ ' -K* 

§ b. 

Mmmting ani Bimnmmiing Betmhneuk. 

90, The detaclmients can be mounted or dismounted with or without 

.. stores, ' To .mount, the commaiid is .given— 

Detachments, mount.'^V 

IFiik ilie 1, 2, and 4 go. to the gun, 5 and 6 to the wagO!,i 
liiBber, 2 beliiiid 4, am! 5 beliind 6* 


], 4, and 6, according as they inouut on the right 
or leit side, seize with the left or right hand the guard 
iron of the limber box from above, ]dace the opposite 
foot mi the step, and mount on the limber. 

2 and 5 mount after the other numliers in like 
inaniier. 

X"o. 3 goes to tlic trail, and moiinls tlie seat 
dliereoiu. 


liioiiiatad. 
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This is called the nmml formation wUh tke%m- 
Imlered^-p^ 
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with unlimbered 4-pr. 
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Tim is called the nomid foTHiallon wUh the m- 
Vmheted when rmdijfor admi. 
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m 

Normal Formatwii . ' 
with uuiimberi'd 8-pr. 


§ 9 . 

Unloading. 

159. If it is requisite to unload tie gun, tie conunand is given- 


“ Unload.” 



The friction tube is extracted by . 4. from the vent. , 

K'os* 1 aiul B, and with the S-pr. JSTo. 8 , m to the . muzzle, as in 

loading, 

120» If it is a slielb a-slirapiiel shell, or a- carcass wdiicli.is to be imloacled, 
Xo. 2 enters the raiomer into the bore, turns it from above towards his 
1)0(1 j, til! tlie buttons oil' the head of the shot are got hold of, and 
bv a. gentle iiioveinerit draws the shot out. 



121. The cartridge is exiracted with the worm. 

122. A ease sliot is exiracted by sinkiiig the iruizzle or .raising the trail- 

* * * \ i 

124. (In real service, pricked full cartridges will be expended at the first 

opportunity, a, till pricked reduced cartridges [Wmf pairouen) will be 

' thrown a wav, ■ 

§ 10 . 

Openwfj mid Ceamng Fire. 

* * 'Z- -X- -X* -5f 


129. If it is desired lo cease firing, the commander orders in a prolonged 
tone — 


Cease firing/^ i 


5 I'liiss order to fire all g^Bs tliat loaclod on the command Cease Bring,” has always seemed 
to mis an iinperlk*!; wnngeimmt, and one which mighfe at any time on semce cause a disaster. 

llic is hy biiUonis on the shot head and a kind of bayonet slot in the 

Miiiwcr liead^ This slot, hi drklng Iwiiie the shot, is used jdsQ 'to sel the shot with its tkuges 
the drifin^ side of the ^rooTCs. (See Te» ' ■ 
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Wliereoii, if the gun is loaded, the Metion tube is removed and the 
pricker inserted in its place ; if the gun has Just been fired, it is to be 
sponged out, and not loaded again, or the operation of commencing to 
load, if begun, should be arrested. All the numbers fall in to their 
places in the normal formation, 

130, Before limbering-up, guns which are loaded must alwavs be unloaded, 
(Paras. 119-124.) 

^ ^ ^ ^ ^ * 

§ B. ■ 

Meplaeing CrmmMm m the Detachment m Aeimi, 

134. The Formeisier of the gun will be replaced by the ammunition 
Fomeister^ or, in liis absence, by the smartest soldier. The rtiserve 
ISFo, 7 takes the place of any other number. In the case of a further 
casualty. No. 5 with the 4-pr., or No. 8 with the 8-pr., takes his 
place, his duties being then taken by No. 1. No. 2 can help to traverse 
in place of No. 4 or No. 5, and No. 3 can enter the friction tube and 
fire. If only two soldiers are left, No. 8 does the duty of No. 1 in 
addition to his own, and IJo. 2 mans the trail liaiidspike and fires. 

At exercise, the replacing of casualties should be practised at the 
command — 

^^No. — disabled and at 
As you were,” 
the normal formation should be resumed. 


CHAPTEE in, 

iHSTIiUCTIOK OF THE-' DlVISIO^f ■■ WUTH CiUHS HOISED. 

.§.'i4, ■ 

General Ohermiiom, 

* # ' * . * ■■ - 

140. * * * ^ -^ * * addition to the iiistnietion for conduct in 
action, particular attention is ■ to , be paid to the movement from one 
position^ to another. In tliis the nature of the ground is always the 
chief tiling to be considered. 

The division commander must regulate tlie form of the movement and 
mode ot^ jorinatioii of his detachment, according to his own Judgment, 
and coiilorinablj to the ground. If the cmtmamhr be personally pre- 
yeiitecl irom reconnoitring the ground — as may, for instance, be the case 
in a retreating movement— (Mg donld be delegated to a KC. 
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It is eonsf qiieiitly iiiclispeusable that the N.C. officers slioiilii 
he ext?rciswl in esihmihi^ the mtiure of gronml rapidly and mrrecUt/, 
Similar!}'j the N,C* must he feqmred to be able quickly to 

discover suitable for mmr for rihe ' haUeey ^cagens and gun 

Ihidjirs, and to take advantage of them wUhmijirst aioaiUng the dlrec^ 
lions of thu comma iiilers who is oecupiei with the general taoikal relations 
of Ills detaclimeiit. 

-X- 7r -J? '5S “X* 

» 145. All eJiang&^ (f formation shonld, as, a rule, be executed on the move. 

The division slionhb tlierefore, be ordered first to move off, and during 
the niovemeiit shoiild receive the cominrtiid for any alteration of its 

formation. 

11:0. At the commeneemeui of a movement each carriage should advance 
riircii* paces straight to its front, .and only after that begin any necessary 
wlieels. 

' , # * ■ ^ ^ ^ * 

14S. will be resorted to by ^ all batteries in ordinary marches, 

or in kfigtheiied tacticTd movemeiits. . ' 

In iMiumuvring, 125 to 130 paces sliould be gone over at a walk per 
minute. The detaclirnents with field guns follow the movement on 
foot, and at an increased pace. In marches, the pace, is to be suitably 
, diminished. 

149. Witliin the actual sphere of- the action, all batteries move, as a rule, at 
a iroty at the rate of 300 paces- in. a minute. 

The trot is to be kept up, with foot batteries, for distances of a 

. . ma:x,iiira.!ii of 2000 paces. 

As a general ruky when wlthm the range qf the emnifsjires the 
ilei&chmcttts of the foot haUeries are to he moimted, 

l-Vitli, dismounted detachments, foot batteries do not move at a trot' 
for greater distances than 200 paces, at the rate of 250 paces in a 
'minute. 

* S: ■ ^ * * * - 

p ■ 

150. The gallop will onlg he employed for the direct advance at fall 
mkrmih luto position — with foot batteries, on very good ground^ for 
not more than 500 paces; witli cavalry batteries, up to 1000 paces. 

The rate of movement is toO paces in a minute ; but with cavalry 
batteries, under urgent circumstances, on favourable ground, tliis may 
be somewhat increased. 

Movemeui from a halt at the gallop is mt j^emmihle^ and this pace 
is only to be ordered after the guns have accomplished a slmrt distance 

at a trot. 

* * -x- * ^ -Jf # 

154. The divisirm cominantler gives the commands to his division either 
with He row, or by signals with the simrd* He places himself for 
this jmrpose always at a reasoimble distance — say 20 paces — fmm his 
division, where he can be heard and understood. 

155, Thefollomiug signals with (he simrd are to he emploged:— 
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1 * The monl helA pefpenilmdafly^ with the nm mised straight 
signifies ^"March/^ or Halt/* accordingly as the detaclimeiit is halted 
or in movement. 

E* The sioord held Jmrimntallyy with the arm stfetched out forwards ^ 
gives the directing N.C, officer the direction of movement. The coiii- 
mander must, in using this signal, ride a feiv paces forward^ and point 
out exactly to the directing N.C. officer the new direction of tlie march, 
and must satisfy himself by a glance to the rear that the line of front 
is properly aligned. If one or other flank is too much retired or too 
forward, he must, whilst riding forwards, order, by waving his sword, 
the proper flank to increase or diminish its pace, 

8, Tor dlmmishlng the rate of movement, the sword must be brought 
up with a straight arm to the front, with edge downwards, and moved 
slowly round in a quarter circle towards the rear. This signal 'executed 
towards the right, signifies the reducing the pace on the right; if carried 
out on the left, the reducing the pace of the left Jlanh ; given on both 
sides, it denotes the reduction of the pace of the whole detachment, 

4. In order to bring one or other Jlanh forward — that is, to make it 
increase its pace — the sword should be brought up, edge downwards, with 
a straight arm, horizontally in line with the right or left shoulder, accord- 
ingly as the right or left flank is to be brought forward, and a quarter 
circle described forwards. This signal given towards both hands denotes 
the increase (f pace of the whole, 

5. To open or close the intervals^ the sword is held up perpendicularly 
with a straight arm, and the point moved a few times dowmwards 
towards the right and left. 

6. To wheels the sword is to be moved as for the bringing forward 
of one flank, but almost in a half circle. For a wdieel to the left, it 
should be swayed from the right rear over the horse*s head towards the 
left ; and for a wheel to the right, the converse. 

7. lieoem is signified by raising tlie sword aiicl arm perpendicularly 
upwards, and swinging it round two or three times in a circle. 

S. In order to cause the o/* <2 to change direction and 

march to where the commander is standing^ the sword is to be raised' 
high in the air, and brought down slowly into the perpendicular position, 
point towards the ground. 

9. Tujwm vp in line at dose hiiem(h; the commander moves at a 
rapid pace towards tlie side where the line is to be formed, and at least 
5(^ paces ahead ; lie tlien turns towards his detachment, raises liis sword 
with a straight arm into the line of prolongation of his shoulders, and 
parallel to the direction of the alignment ; the edge of the sword to be 
downwards. The formation ensues in the direction of the point of the 
sword, 

10. In order to form line on the centre (right and left of the 
front — Te.}, the commander rides foiward to a sufficient distance in 
front of the centre of the head of the column, then turns and i'aces it, 
mul points mih his sword point, in the manner before detailed, tow^ards 
the right and left. 

11 . Tojorm iulinefar actwUyihG mode in which the detachment 
is to form up is first to be indicated by signals 9 and 10, and imme- 



f1iat(4y i.hfi’eupoii^ line for action ordered bj the sword signal for ^‘'opeii 

T/it’ ijfislj ai the eohimememeul r/f lAe imiriici km ^ ohc^f^H 

fff com iiiatf 4 icltli fJie conesj)Oddiug mmrd stguak. 

'Wiien tile insiriietiou is advancedythe- mmrd sk/nah alone are to be 
lifccd. The comiiiaiicler in aj prelude these by the command ^^Atteu- 
or the. corresponding sounding on the trumpet. Later emm 
itfk cdll ^0 m a ride^io he omiUed. The eword mgnak 

wMl m[ljhe fnf the correct hamUmg of a tcell tramed detachment} 

III the Ir.iiiiiiig of the division, trumpet mtiudings — wliicii are only 

iiitinnlfid, liowever, for the. 'exercise of larger detachments of field 
ariillmy— arc to be practised exceptionally, merely for instruction. 

The IV.C. ofUcei’s and men should thoroughly understand the trumpet 
soiiin'is, and be able to sing or whistle them. 

Tor the division, the following ■ sounds apply ^ (Part ¥1., Exercise 
llegulatiuiis) :■ — - 

L ^Mtteiitioii/^ 

2. ^'^ Walk/^ ^^Trot.^" Gallop."^ 

8. carrv out an order [AicsfUhriing), or ^^March.^*^ 

5. ^^Ileverse.^^ 

0. Cease, firing.’’^ ■ 

blown once, signifies battery-fire; blown twice, it 
signifies the opening of independent firing. .' 

7. ' {Apell) for calling in the ammunition reserve. Blown 

twice, this signifies Eeverse front to the rear/^ 

8. ‘'010111,11^* and "Disinonnt,” when the mountiim is geiieraL 


Fonmitmi qf the Itmsmi, 


^ The twcj horses of each pair must stand on a level, 
may hang down loose, about a ImiuFs breadth below the 


la tlic Au?ilriaa cavalry tlic eoinmaad, nr siignalj Altmtioii *’ always precedes any other eom- 
iaaotl la cavulry and artillery such eoiamaiKl m not carried out till the executive sound, commaiMi, 
Of ilg'rial, “ Xltfcli is given. TJus is of inuch adTantage, pai’ticuiarly during rapid movement. 
Tlie miimmce would tlms lx‘, for instance, « Attention/* “ DivisioBs-- Eight Wheel/* “March/* 
CoTOiaaials tlius given can seldom be misapprehended. — ^T e. 

- rbf only; wiuM? of general ^>plk%tml used in Auatria which we have not, is that of AbMmtnP 
umiiotimoiiihmmg m exemms knocking odV* I have generally howiltlie retreat or 

asseijibly used with us for this, hut neither are i^uite applicable.-- 'T e. 
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i Ti'mnpeter. I Bivision Serjeant. 

*1 Division Commancler. 


168. Of officers and ?s.C. officers/tliere are witli each division one officer, 
cadet acting lientenantj or staff serjeant, as commaiKlaiit, one division 
Serjeant^ and one corporal. . 

172. "Wlierever field guns are employed, it is a principle that a part of the 
ammunition su])ply is always to be kept, as far as possible, out of the 
range of fire. The division commander, to this end, before the com* 
menceiinmt of the exercise, details a battery aniinunition wagon as am- 
munition reserve, which has to follow the division at a distance of 500 
or 600 paces, under the command of the jN^.C. officer attached to 
the wagons. The other wagon remains close up to the guns, in front 
or rear of the gun Ko. 1, and in action is to be jjlaced, covered as for 
as possible, 50 or 60 paces to the Hank and rear of the guns. 

173* The ammunition reserve of the division has always to select in moving 
the shortest lines whilst taking advantage of cover. In taking positioil, 
it shonld, without troubling itself too anxiously about its correct 
distance, select places nlfordmg cover. 

The two Kos. 7 of a division are to place themseives side by side 
with the ariiumnition reserve. In rapid movements they sit on either 
side of No. 6, on the wngou Mmber. 

* * * * 3 ^ - 5 ^ * 

1B6. fie line id close iuiermk is only permissible for maiKJCUvriiig out of 
fire. Withiii^ the effective range of five (2000 paces) its use is to be, as 
inucli as possible, avoided. ' 
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263 . When the change of direction is considerable, and there is a want of 
good cover, one or other gun will be mn fonvard or back, according to 
the judgment of the commander, by the gun detachment; the teams will 
be brought into the prolongation of the direction of the enemy’s fire, so 
that casualties maj’; as much as possible, be avoided. 

* ■ * ^ * * ■ , ' * 

§ 27 - ' 

lieplamig Ammmuiion, 

27 L Td replace the mmmmitwu eeapended old of the gtm Imiere^ tiie 
battery ammunition wagon goes forward at tie command of tlie division 
commander^ at a trot, towards the guns^ and places itself, by means of a 
double wheel, between the two limber teams. The ammunition carriers 
rapidly make good the ammunition expended out of the gun Timbers, 
and tlie battery wagon returns to its previous position at a trot. 

Under pressing circumstances, where a speedy completion of the 
ammunition is necessary, the limber of the wagon may, on its arrival at 
the guns, be exchanged with a gun limber. 

272. Ang wagon wMch u emptied after this supplying requirements, goes 
back at a trot to the ammunition reserve. The wagon detailed as 
ammunition reserve will then be brought back at a trot by the 
N.C. officer to the proper place near the guns, and the fact reported 
to the division commander. 

The X.C. officer afterwards takes the empty wagon rapidly to the 
ammunition park, and after comideting with ammunition, returns 
without delay, and reports his return to the ammunition reserve to the 
division commander. 

Ikplaciiig Cmuaitm m ike Meu. 

273. The replacing casualties among the detachment is cSected according 
to para* 134. 

274. ibr casualties among the drivers, the wheel driver is to be replaced 
by a driver, tlie centre or lead driver by one of the guimers. 

275. According to circumstances, the centre drivers, or, in case of need, the 
leading drivers of 4-horse teams, may be employed in carrying ammu- 
nition. 
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PAET vn.^ 


TRAINING AND COMMAND OF BATTERIES. 

CHAPTER I. 

Reguiations for a Single Battery. 

Section 1. 

IntroAnctory FnrmjAeA. 

§ 1- 

General Remarh, 

1. The battery forms the tactical nnit of field artillery. It forms a com- 
plete whole in itself, and even in combination with other batteries is 
moved as a self-dependent body. 

2. The battery is divided into four divisions {GesoMltzmgi} , two of 
which form a half battery. 

3. Tlie training of a battery is based upon the principles and formal 
regulations laid down for the instruction of a division (of two guns). 

4. A half battery or a battery, on the peace strength, is exercised 
according to the regulations for a battery. The former is addressed 
with the command half battery/^ the latter -with the command 

battery.” 

5. All specially requisite instructions are given under the respective 
heads. 

§ 

Duties of Officers and N.C, Officers^ and of the Commander. 

6. Commanders conduct and command their detachments according to 
the following regulations. Under all circumstances they remain respon- 
sible for their commands. 

In all movements the single divisions are commanded, within certain 
bounds, independently, and here the regulations for command of the 
division have their application. 


^ Many i)arag^raplis of minor interest haye "been omitted,— T r, 
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The Serjeants of divisions [Zugs FUJmi% who are placed on the flanks/ 
are charged with inairitaining order in the divisions. 

7. The commanders of clivisiom convey the orders they have to give^ in 
fulfilment of those received from the commander of the battery^ by 
signals with the hand — analogous to the signals with the sword— com- 
bined with a corresponding turning movement of their horses and 
adoption of the required pace. In case of need, they can leave their 
assigned stations, and place, themselves wherever required to superintend 
their detachments. 

Under peculiar circumstances, the division commanders may com- 
municate their orders with the voice, but never louder than necessary. 

8. The conduct and command of the battery ammunition wagons devolves 
on the corporals attached to them; they observe in this respect the same 
directions as given for division commanders. 

9. The duty of the commander of the ammtmitiou feserve will be treated 
hereafter. 

10. Tlie hatter g commander is not obliged to keep to any particular 
station when commanding his battery, but should move to wherever he 
can judge of the progress of the action, overlook the ground and observe 
the effect of the fire, and exercise the best control over his battery. 
He must not, however, occupy himself with detail, but should direct liis 
attention to the whole. 

11. Should the battery commander have to betake himself so far from 
the battery that his orders or sword signals cannot be understood, then 
the next senior officer, without further intimation, should take up the 
executive command. 

12. ^ dlmsion commander detached from immediate connection 
witli his division, then the division serJeant takes up his duties ail interim^ 
and the place of the latter remains unoccupied. 

IS. If the batten* commander desires to instruct his battery, or to 
observe its proficiency in training, lie causes himself to be replaced in 
the executive command in the front by the next senior officer, who then 
gives the words of command according to his directions. The battery 
commander may then place himself on the flank or in rear of the centre 
of the battery. 

14. When the battery is split up, the battery commander accompanies, 
when not otherwise ordered, the larger fraction. If a half battery is 
detached, it depends on the importance of its intended employment 
whether the battery commander should accompany it or remain with tlie 
other half battery, 

15. The senior hatterg tnimpeter attaches himself at the commencement of 
the movements to the battery commander, and keeps on his flank and 
rear in such maimer that he can take up his orders. 

The second battery trumpeter is attached similarly to the commander 
of the ammunition reserve. 

§ 

Ck>mmandS) Signals with the Sword and with the TmmpeL 

16. The movements of a battery, whether acting alone or with others, are 
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, directed bj \rords of command^ or by the signals with the .sword^ as 
laid down for the instruction of the single dmsiond 

17. When a single battery is attached to other arms as a self-dependent 
body^ the battery commander may, exceptionally, employ the signals 
mid the tmmpet^ as laid down for the single division. The greatest 
caution must, however, be always observed herein, so as to avoid mis- 
understanding with the other troops. 

IS. If tlie battery commander gives his eommiands with the wiee^ he must 
deliver them in the form of a caution and an executive command, and 
must divide the latter by a slight pause, so as to give time for reflection 
to those who have to carry them out. He must also utter the command 
clearly and intone it properly. 

The elevation of the voice should be regulated by the rapidity of the 
movement, and by the outward circumstances which may tend to inter- 
rupt the sound. 

To deliver a word of command, the battery commander either turns 
in the saddle, with his face towards the battery, or places himself 
directly facing it. 

19. If he wishes to command by stcorcl sipials alone, then these should, as 
far as possible, be delivered at the halt, front to the battery, from the 
proper place, very clearly, intelligibly, and slowly, so tliat they can be 
rightly understood by the division commanders. The latter^ mmiancler 
u almayH to heep at a proper proportionate distance from the irnttery^ 

§4.. 

Paces, 

20. The work of field artillery in respect of mobility often requires speed 
and endurance. Tlie success of its undertakings is consequently depen- 
dent on the capacity for work of its horses. These, therefore, must be 
spared exertion as much as possible, but in decisive movements they 
must be worked up to the extreme of their powers. 

21. The regulations for tlie employment of the paces laid down for the 
single division, apply also to the battery. 

22. A battery working in intimate combination with another arm, keeps to 
the pace and rate of movement [Te7npo) prescribed by these circum- 
stances. When working independently, the battery commander regu- 
lates the pace of his battery according to the general rules already laid 
down, and with reference to tlie pressing character, or otherwise, of the 
object in view, and to tlie distance to be traversed. 

Tlie commander of a battery attached to cavalry must take into con- 
sideration the rapidity of movement of this arm, in order not to incur the 
danger of reaching the scene of his action too late, and so missing the 
favourable moment for taking part in the engagement. This considera- 
tion, however, must not betray the commander into over-exerting his 
horses; for the use of a battery is lost if tbe teams, prematurely 
exhausted, are unable to continue to keep up with the movements of the 
cavalry. 


^ See the extracts from Part VI,, at , para. 159 preceding part. 
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23. Por the nioiinting of the gun detachments^ the regulations for the 
single division remain in force. 

§ 5. 

’Formation in Lme. 

24. In IhF {entwicMte linie) the divisions forming the battery are 
placed side by side. In the normal formation (called GnmdBielhng) 
they stand from right to left in the order of the numbers which they 
bear in the internal organisation of the battery. ^ 

25. In the course of movement^ the divisions^ standing by one another, will 
be named or addressed by the battery commander according to the 
station which they hold in the hattery at the moment* 

The division on the right is called fight fianik division/^ that on 
the left, ^^leftfank division f that on the right of the centre/^ 
centre divmmi that on the left of the centre, left centre division^ 
The two divisions on the right flank are called right half hattery 
the two others, 

On the other hand, the division commmanders, whenever necessary, 
always address their divisions according to their proper numbers (as, 
e.gf first division F) The guns are numbered from the right flank, 

26. retiring (wagons in front) the flanks, divisions, half batteries, 
and guns retain their original appellations. 

27. The ammmiitimi reserve of the battery consists of four battery ammu- 
nition wagons. The battery commander details for this employment the 
ammunition wagons of a half battery, which at the commencement 
of the movements remain behind, and are brought on after the battery 
according to the provisions of § 21. (See p. 45.) 

With a half battery, the two battery ammunition wagons of a division 
are similarly detached as ammunition reserve. 

28. To replace casualties there are attached to the ammunition reserve 
a reserve detachment of 1 corporal and 16 gunners (in excess of the 
regular strength of the gun detachments). To the ammunition reserve 
are attached also tlie drivers attaciied to the N.C. officers^ horses, and 
the whole of tine reserve horses, with their harness. The reserve detach- 
ment {Ersatz ahtheilmg)^ as well as the reserve horses, follow the 
ammunition reserve, but can be brought up to the ammunition w^agons 
with the battery at the discretion of the battery commander. 

29. The four battery ammunition wagons which follow the battery imme- 
diate!}' into action, stand in line in rear of the half battery forming the 
right wing. When reversed, they remain in the same relative situation. 

Hie battery ammunition wagons of a half battery stand in rear of 
the right flank division. 


^ ©se ordinary line ” is formed with intervals of six paces from muzijie to muzzle ; the line for 
acticm (Wm$T irnii) -witli (norma!) interralg of twenty paces.— -T e. 

2 Ketiring from line ** at close intervals is effected by wheeling the half batteries twice to the left, 
bringing the wagons in front. Ketiring from line for action (full intervals) is effected by wheeling 
m*h carriage about on its own ground. 
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The battery amiiiiiiiitioii wagons carry out the necessary movements 
ill conformity with those of the battery, yet preserve a certain indepen- 
deuce. , ■ 
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Battery in IVomal Formation. 


30. The posts of 
officers and N.C. 
officers, fee., in the 
normal formation, 
may be seen in the 
figure adjoining. 
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Battery in Peace Formation. 


Mxjjla'ihation, 


81 . The lattenj mmmmler places 

front of the centre, and betakes himself always to wherever lie considers 
his presence necessary. 

The division commanders place themselves three paces in front of the 
centre of their divisions, facing to the front. The upper lieutenant 
commands the first, the senior lieutenant the fourth, the third officer the 
third, and the cadet acting lieutenant {Cadet offizier’s Stellvertreter) the 
second division. 

The staff serjeant stands ten paces behind the centre of the battery 
ammunition wagons, facing to the front, and superintends them. 

The division serjeants place themselves by the off-lead horses of the 
right guns of their divisions. 

Four corporals are attached to the battery ammunition wagons, and 
are placed one before the wagons of each division, in corresponding posi- 
tions to those assigned to tlie division commanders^ 

A corporal is on the left flank of the guns, and another on the left 
flank of the wagons, next the leading drivers. The former is intended 
for employment in manoeuvring as an orderly,^ and must therefore be an 
efficient and well mounted man. During the exercise of the single 


t "Ct Trumpeter. 

® ■ 5 - 3E- " " * Horsed Guns. 

S rS '.* "" .. Horsed Battery Amtiiunifciou 
j . Wagon. 

j - — _> Direction of 3£arch. 

liimself at a proportionate distance in 


ir Battery Commander. 
S Division Commander. 
i Staff Serjeant, 
i Division Serjeant. 

5 Corporal. 


^ TMs corporal isi in army m^nojuvres, detached to commander of the artillery, diid coilveye 
iiiosfc frequently written instructions. OfEcers are not employed in this service, as usual with us, 
and indeed they are too valuable. — T r. 
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battery he slioiild be attaclied to tbe ammumtioii reserve. The second 
corporal is attached in manoeuvring to the commander of the ammunition 
reserve for like employment, as orderly. 

In marching past, or in route marching, both corporals remain in the 
stations allotted them in the normal formation (para. 30). Besides 
these, no N.C. officers are to be employed as orderlies. 

The senior loMery trumpeter stands one pace in rear of the division ser- 
jeant of the first division ; the second battery trumpeter, next the off- 
lead horse of the first wagon. 

The reserve detachment^ formed in two ranks, stands three paces behind 
the right flank of the battery ammunition wagons. 

The reserve horses formin one rank, six paces from the left flank of the 
reserve detachment, dressed on the front rank. The corporal with the 
reserve detachment places himself on the right flank of the reserve 
horses. 

With a lattery on the peace formation^ the supernumerary N.C. 
officers stand ten paces behind the guns in one rank, dressed from the 
right flank of the battery. The unattached gunners, in two ranks, 
form themselves on the left of the N.C. officers at six paces interval, 
the front rank dressed on the heads of the horses. At exercises and 
manoeuvres, the ammunition wagons^ with the battery are to be marked 
by two N.C. officers, a third exercising the command ; the staff serjeant 
with two other N.C. officers, mark the ammunition reserve. The first 
stand ten paces in rear of the right flank division, in the proper place 
of the two battery ammunition wagons ; three paces in front of their 
centre stands the N.C. officer commanding. Daring movements, both 
remain in tlie relative situations as hereafter laid down for the battery. 

32. As soon as the ammunition reserve is detached, the staff serjeant, as a 
rule, takes charge of it. It remains, however, at the discretion of the 
commander of the battery, under circumstances of particular importance, 
to give the command of the ammunition reserve to an officer. The staff 
seqeant, in such case, replaces the division commander. 

83. one officer conducts the gun detachments 

and one the hoi*ses to the gun park. The former are formed in rear 
pf the guns, the latter ordered to liook in. The third officer forms with 
the horses, the cadet acting lieutenant with the detachments. 

34. After hooking in, the division serjeants cause the drivers to mount, 
and report to the division commanders the strength of their detach- 
ments according to the numbers of men and horses. 

35. The division commanders march the detachments on the guns, salute, 
without drawing the sword, and report to the battery commander the 
guns turned out, and go to their places. 

86. The battery commander rides down the front, satisfies himself of the 
regularity of formation of the battery, specifies the allotment of duties 
i!i action of the several division commanders,- tells off the battery 
ammunition wagons for the ammunition reserve; then, according to 


2 The batteiy on peace formanon lias fbui* giuis onlv. and no wagons.— Te, 

2 See isec. 4, p, 38. 
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.y discretion^ orders the liandimg of the side-arms,^ and 'with cavalrj 
batteries causes the detachments to mount. 

-■ 

Momitmg and 

37. Momitiiig and dismounting takes place according to the regulations 
for the single division. The commanders^ &c,, in the front mount and 
dismount in their respective places. 

§ 7 - 

JDremng. 

38. The line of dressing of a hattergis at all times regulated^ as regards the 
guTiS;, bv the division commanders; as regards the wagons^ by the 
corporals placed in their front. 

T!ie baiter?/ comnander effects the dresshig of Ms hatterg on a parti* 
citlar line only tJirongli the meditmi of the coimm?iders placed hefore the 
front of the batterg, 

Consequently/the division serjeants must take their distance of three 
paces from them, and see to the forming up of their guns. The leading 
drivers with tlie wagons form in like maimer with respect to their 
corporals. 

39. For the correction of the dressing in a given formation, the command 
is given — 

Eight (left) dress.” 

Wliereupon the commanders before the front turn the heads to the 
side named. 

The battery commander goes a few paces beyond that flank towards 
which the dressing is to ensue, places himself in the line of dressing, 
and brings the commander of the division nearest him into the contem- 
plated or given line of dressing; the remaining division commanders 
dress on these two. 

In each division the division serjeant takes his distance from the 
division commander, and brings his guns into the required positions. 

The battery commander satisfies himself, without spending unneces- 
sary time and trouble on the correction of single guns, that the line 
indicated is correctly taken up, then similarly effects the dressing of the 
ammunition wagons, and commands — 

Habi — Achtf) Attention,” or Eyes front.” 

Whereupon all again look to the front* 

40. To dress forward into a given line, the battery should be led forwards 
a proportionate distance, halted a few paces in rear of the intended 
line, and dressed up according to para* 39. 


i In tlie Austrian serTice, the gunners go into action holding the side-arms, sponge, &c., in their 
hands when moantecl. The handling of side-arms arid small stores includes running down the 
elevating screw of the gun, and in every waj makmg ready for immediate action ; the ordering 
this latter as a special command is convenient.-— Tit. 


4 


20 


41. In imradefonmilon^ the battery commander may adopt any measures 
he may deem necessary to attain a perfect dressing;, and may even 
cause the dismounted gunners to man the wheels for this purpose. 

42. The rectification of the front line by reining back the horses is^ as far 
as can be^ to be avoided. 

Section 2. 

Movements in Line. 

§ 8 . 

Marcl to the Front. 

43. In the march in line, whether advancing or retiring, the commander of 
the right centre division for the time being, gives the direction, and 
he must choose a point to inarch upon, if none such is prescribed to 
him. 

44. If the battery commander wishes to assign the direction to another 
division, he gives the caution, according to para. 25 — 

(( — Division direct.^^ 

45. On tlie command — 

Battery — (Walk) Trot — march,” 
the battery moves off together. 

The officer charged with tlie leading must maintain a correct and 
even pace. He may precede the line by a little, but must never drop 
back. In otlier respects he behaves as ordered for the single division. 
The other division commanders dress on the division commander who 
is leading, and must preserve accurately their respective distances. 

Every gun should move straight to its front, and thus obviate any 
swaying of tlie whole line. 

The flanks may, if anything, hang hack a little, but they should 
never }>ress forward. Errors in the line are never to be corrected sud- 
denly, but always gradually. 

Those in charge of the ammunition wagons cause them to follow 
the guns at the prescribed distance. 

4G. When the ammunition reserve is detached, the wagons with the 
battery follow the right half battery ; in retiring they precede it. 

With a half battery, the two battery ammunition wagons preserve 
a similar station, in rear or in front of the right flank division. 

47. Obstacles met Avith in the inarch which cannot be crossed directly by 
tlie carriages, are, under the guidance of the officers riding before the 
front, to be circumvented, and the previous formation resumed 
afterwards. 

48. To stop the movement, the command is given*— 

Battery— Halt.” 

Whereupon, according to the driving instructions, the pace is arrested 
gradually, till ail stand steady at the halt. 

49. The march in line towards the rear, after reversing the front, is carried 
out with observation of the same rule. 
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The batterj amaitiiiitioii wagons preserve the direction for them-. 
selves ill their station in front of the gans. The batterj commander 
names at discretion one of the corporals to '4ead/^ and. in every case 
indicates to both lines the common point to be marched upon. 

50. In other respects the directions for the single division are observed. 

51. The mafcli m line upon a partmdar point is Me most important 
movement ^ of field artillery ^ and must therefore be practised in all the 
paeeSj mid over as long distances as practicable. 

§ 9 . 

Wheeling. 

53. In order to wheel, the battery commander 
gives the command — 

Eight (left) wheel.^^ 

The division on the pivot flank wheels 
according to the directions for the division, 
and at the order of the battery commander — 
Forward/^ 

moves on to its front. 

The other divisions wheel, led by their 
commanders, at a trot, keeping the prescribed 
interval from the pivot flank, until they arrive 
to where the direction of the march is straight 
forwards. 

The division on the wheeling flank must, at 
commencement of the wheel, move for a pro- 
portionate distance straight forward, and thus 
obviate a dangerous lessening of the intervals. 

The division commanders look generally to their front during the 
wheel, and only from time to time towards the pivot. 

The battery commander gives the word Forward at that moment 
when the pivot division has arrived at a horse^s length from the new line 
of direction. The other divisions, during the wheel, hang back rather 
slantingly, and after the pivot division has terminated its wheel, they 
continue their increased pace till they come up into dressing, 

53. The battery ammunition wagons wheel on the same circle, and observe 
the same rules, as the guns in their front. In order to make a correct 
wheel, they should follow the guns closely till they close on the pivot, 
taking care at the commencement of the wheel to bear off about a guiFs 
interval towards the wheeling flank. 

5 k In the line at full intervals no entire wheels are to be executed. 

§ 10 . 

Increashig and Diminishing Intervals. 

55. ^ Opening out and diminishing intervals is effected, as a rule, on the 
right centre gun of the battery. If the battery commander wishes to 
effect it on any other gun, it has to be named. 
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(At* close intervals.) 
Eight wheel.” 
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f 56. On theconimaiicl— 

3?orm line for action^^^ 
{^‘Fetwr linie^^^) 

^^Line for action on the — gmi/^ 
or Line for aetion at - — paces 
inteml/^ (Line for action on 
the—gun at— paces) ^*^March/^ 

the division coiicemed takes the 
new interval ; when the move- 
ment is a walk^ that pace is 
continued; from the trotj on 
the other hand, the walk is 
assumed. The other divisions 
wheel at a trot hy the shortest 
line into their new stations, 
increase their intervals away 
from the division which is con- 
tinuing the direct march, and 
take up the walk on arriving in 
the line. 

57. The battery ammunition wagons take a distance of 50 to 60 paces, 
remain in this relation to their half battery (para. 46), and open out 
simultaneously to the same intervals as the guns. 

58. To close the intervals, the command is given — 

Close intervals or, 

Close intervals on the — gun/^ “ March 

The division concerned closes its intervals according to the known 
regulation. The remainder are brought at a trot by the shortest line 
into their new stations, and then take up the walk. The battery 
ammunition wagons take the proper distance, and close their intervals 
uniformly with their half battery. 

59. In a confined space, the opening and closing of intervals is effected by 
aid of tlie flank march, the division commanders commanding under the 
directions of the battery commander. 

§ 11 . 

March to the Mmh 

60. ^ From the line (ordinary, at close 
intewals— T b.), the flank inarch is 
carried out on the command— 

■ Battery— Hank . '^march , ■.■■■'(by 
divisions) to the right (left) 

Walk (trot), rnarch/^ or March/^ 

In the former case, the half bat- 
teries wheel simultaneously; in the 
latter, however, the divisions wheel 
in succession as they obtain room, 
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(Fmm close intervals.) 
Flank marck to tlio rigit.” 



(From close intervals.) 
Form line for action.” 
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(From close interrals.) 

Flank mareli by divisions to tbe right.” 


and move in the pro- 
longation of the from 
towards the flank 
named. 

The battery ammu- 
nition wagons wheel 
simultaneously with^and 
in same manner as^ their 
half batteries. 


61. The wheel being terminated^ on the command from the battery com- 
mander — 


Forward/^ 


the march is continued straight forw^ard. 

62. The direction of the march is given by the commander of the leading 
division on the side next the proper front, and all the other division 
commanders preserve their distances and intervals from Mm. 
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*'Left reform line.” 


68. To reform the command is 

given- 

Battery — Left (right) reform 
Walk (trot) — march/^ or March/^ 

Whereon the several detachments wheel 
up at the prescribed intervals towards 
the front or towards the rear, and on the 
command — 

Forward " 

again move straight to the front. 


64. The Jlaiilc march from the line at full hitermU for action is effected 
on the command — 

Battery — Flank march to the right (left)/^ 

^^W^alk (trot) — march,” or “March.” 

Whereupon the carriages make simultaneously an entire wheel to the 
named flank, and upon the command — 

“Battery — ^Left (right) reform” “Walk — march,” &c., 

they reform either to the front or reversed facing the rear. 


§ 12 . 

Eevereing the Line^ 

05. The reversing or reforming of the line is effected in the line at close 
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intervals by the double wheel of half batteries, but in the line at foil 
intervals by the double wheel of the single carnages, 

66. To reverse the line with close intemd^ 
command is given — 

Battery— Eeverse/^ 

Walk (trot)— marcli/^ or ^^ March/^ 

^ Each half battery, and the battery ammuni- 
tion wagons, perform simultaneously a double 
wheel to the left, and on the word 

Forward, 

from the battery commander, continue the 
march in the new direction, or are ordered— 

when they remain stationary. 


67 « For the correct carrying out of the double wheel, the pivot gun of the 
left half battery must move forward at an animated pace, and the wheel- 
ing flank of the same must, at the commencement of the wheel, move 
straight forward for a few paces. Otherwise, the movement is conducted 
as in § 9. 

68. The reforming of the former front is effected in a similar manner. 
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69. To WOTe or reform the line 
from line (^t full inter^^^^ 
command is given— 

Battery— Eeverse.'' 

Walk (trot)— marcE,^^ 
or /^ March,^^ 

The divisions are moved ac- 
cording to the regulations for 
a single division. 

t 

(Bfom line for action.) 

Eererse.” 

70. The officers in front turn in their own persons, allow the drivers to 
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(From close intervals.) 
“ Battery— Eeverse,” 
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carr j Gilt the movement before them^ and then hasten to their jilaces in 
front of their divisions through the intervals. The division serjeants 
move during the reversing to the right guns of their divisions^ coming 
lip beliind their wheels. 

71. In exceptional cases^ the reversing and reforming the line can ensue 
, by the command — 

Battery — Eight reverse/^ ^^Walk/^ &€. 


Section 3. 


FormaUoUj Movement ^ and Beiihyment of the Colmmu 

§ 13 . 

General Remarh. 

72. A battery can form three descriptions of columns — -viz. : — 

(a) Column of route. 

(5) Column of divisions. 

(o) Column of half batteries. 

In the colmm of route the single carriages follow one another at five 
paces distance \ in the column of divkiom the divisions^ and in the 
column of half batteries the half batteries, follow one another at ten 
paces distance. The battery ammunition wagons form similarly in 
rear of the guns ; in the case of the formation of the column with the 
front reversed, they precede the guns. 

73. Either column can be formed on either flank or on the centre, from 
the halt or during movement, and in like manner can be deployed. 

71. With a half battery, or a battery in the peace formation, the column 
should always be formed on one flank, and the formation of line (from 
column) should be effected in a corresponding manner* 

75* In the formation and deployment of columns no respect is to be paid 
to the position or numbers of the guns or of the wagons, as to their 
normal formation {Grundstellmig)^ Nevertheless, the two guns of a 
division are not to be separated^ nor are the two wagons belonging to 
one detachment* 

76. The detachments of carriages will be addressed by the battery com* 
mauder^ according to their order of succession from front to rear of the 
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coiumii, as '"first/^ second,” &c.> gun (battery ammunition wagon), or 
first, second, &c., division or half battery. 

77. In the formation of the eol%m% from the the several detachments 

take up the movement at the required pace one after another, as they 
get room. ^ If the column is to be formed on the move, the detach- 
ment forming the head of the column retains its original pace, or adopts 
that which is ordered. The other detachments halt and range them- 
selves behind the head of the column successively in their order. 

78. In the>m% line from column from He halt, the head of the column 
moves straight forward at the pace ordered, and will be ordered to halt 
at the discretion of the battery commander. The other detachments 
move up at the pace ordered into their places in line. 

Forming line on the ?mve is always to be done at the trot. If the 
battery was moving at that pace, then the head of the column drops 
into a walk. ^ 

79. The battery commander should order the pace at which the guns 
should move up into line according to circumstances. 

so. Afier^minff line no time k to be spent over a rectification of tbe 
iront. ihe division commanders must comprehend correctlv the main 
line ot the formation, must judge accurately the space thev require in 
Which to lorm up, and must lead their detachments by the shortest way 
into the new front. 

81 . The division commanders ride, in the column of route, on the side of the 
ongmal front; in a column formed on the right flank, or on the centre, 

°i^ ^ column formed on 

the left flank, five paces on the flank of the division serjeant of the 
leading gun of t leir divisions. The division serjeants hlace them-- 
beside the ofi:-leader of their leading gun. The corporals 
romnmndere”™^^ '^'agous place themselves similarly to the division 

All the officers and F.C. ofBcers betake themselves, during the 
formation of the column only, to their new places. On a reverse of 

ri&SX ® themselves in their new stations by 

.. t4 of E orijJd ft'oT" ™i« 

™ considered practice, in order that 

^ecome accustomed to the maintaining an even pace at 

onfevel gr3 and 

ft 3“ rt *>» 

luis pracnce. JNevertheless, at these practices no more is to h.. 
demanded in respect of dressing and of covering than the o-rouiid will 
admit of, or than can and must be demanded in reali” ^ 


(From closo intervals.) By single carriages from tlie centre.* 




§ 14 . 


'5^ 


Cokmm of Mo%bte^ 
I. — ^Pormation. 
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SL The columu of route is usually formed on ‘ one of the 
flanks^ but exceptionally also on the centre/ and is only 
used in route march iug, on narrow roads, or- for the 
passage through confined spaces — ^never, however, as a 
formation for mancBUvre. 


85, Por the fomation of the coliinm of mite on the centre^ the command 
IS given ffgy single carriages from the centre/^ 

Einzehi nach cler 

^^Walk (trot) — march,^' or ‘^^Marcli/^ 

The right centre division commences the movement according to the 
regulation for the single division, marching off left to the front. The 
right flank division follows, inarching off ‘by its left; then the left 
centre division, and afterwards the left flank division, marching off by 
their right. The battery ammunition wagons form the column of route 
similarly to the right half battery* 
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86. .F/offl Me reversed front (para. 26), tlie 
battery ammunition wagons advance from tlieir 
right and in front of the guns, and behind 
them the left centre division, marching off by 
its left. The left flank division follows, march- 
ing off by its left, then the right centre divi- 
sion and the right flank division, marching off 
by their right. 

87# Fot the foT^uatloTi of tJi$ coluMfi ofToute on 
a flank, the command is given — 

"^Advance singly from the right/' 
Einzeln recMs vomiirfsJ^) 

"'Walk (trot)— march," or March." 

^ The divisions, and then the battery ammu- 
nition wagons, march off according to their 
order from the designated flank, according to 

i of the regulation for the single 

division. ° 

From the reversed line, the column of route 
(para. 72) is similarly formed. 


88 . 


IL — Movement. 


Wd, .he joint ho hoo ohoson, L wl.ThS tSateS 

■Dattery—Reverse— Marcii.” 

»agon leaJs aKumoulioo 
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91.; Daring the. march/ or in narrow and bad roads^ the officers, &c., ride 
in front .of their carriages. 

9E, In further respects, the regulations for the division are to be 

' ; followed. . 

III. — ^Forming line. 

M. /Forming line from is prepared for by the preliminary forma- 

tion of divisions. 

94. The commander of the battery places himself, in general, opposite the 
centre of the new line. 

95. The commanders of divisions dispose themselves, according to the 
command of the battery commander to form line, by riding in front of 
their divisions ; they form these latter, and then lead them into the new 
line. The intervals are always to be taken in tlie direction of the flank 
to which the battery is formed. 

The division serjeants resume, at the commeimement of the formation, 
where necessary, their places on the right of their right guns; the 
corporals with the battery ammunition wagons do tbe same as the 
division commanders. 
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(From column of ^ j *' ^ 

route.) 1 / -t 

** Line Ibr action to /* 



96 . For the formation of line to iotJi 
flanks, the command is given — 

Line (close or full intervals for 
action) to the front."*^ 

^^Walk (trot) — ^march/^or ‘'^March.^'^ 

The first division forms up right 
forward, the second division moves 
up to the right, the third to the left 
of the first, the fourth to the left of 
the third division. The battery 
ammunition w’^agons move to their 
places afc their relative distance in 
rear of the right half battery. 
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(From column of route.) 

“ Line for action right 
forward” 


>. Mb THJILU \pT V(iJ0) qj Itie 

front i the command is given — 

“Line (close or full intervals for 
action) right (or left) forward.” 
“Walk”&c. 

The divisions are first formed, and 
move in their order to the front, 
towards the flank designated. The 
battery ammunition wagons form up 
like the right half battery. 


98. To fom hue at full %ntmals for action- to a flank with the front 
reversed (line to the right or left for action r^r— T r ) when the 
reversing after unlimbering does not take place, the proc’eedino' is the 

march and the intervals are preserved as in § 8. 

on receipt of the command dis- 

Itnefrm the reversed column is effected in a similir 
» as above. The battery ammunition wagorcarry 0 ^” 


100. In other respects the instructions for the single division 


are observed. 
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§ 15- ■ 

Column of Bivismis^ 

I. — Formation. 

101. The colnnm of di?isions is employed in broken ground which allows 
no great breadth of formation ; also in passage through other troops, 
mA pfepwratoTT] to coming into action to a fimih 


. To form the column of dimsians on the 
centre, the command is given — 

Column of divisions on the centre/^ 
Walk/"" &c. 

The right centre division moves forward 
according to para. 77, closing its interval if 
necessary on the left gun. The right flank 
division wheels to the left, then the left centre 
division, and, after it, the left flank division, 
wheel to the right and follow in column. 
The battery ammunition wagons act like the 
right half battery. 


“ Column of divisions from the left.’* 

103. To form the column ofdivismis on a flank, the command is given — 

Column of divisions from the right Walk,^^ &c. 

The division on the flank named in the caution moves straight for- 
ward, guided as to pace by para. 77, and if necessary closes its interval 
towards the flank from which the movement is made. The other 
divisions wheel in their turn towards the same flank, close their intervals 
towards the same if necessary, arid follow the division which has marched 
off, in column. The battery ammunition wagons act as in para. 10£. 

104. If the column is not to move on perpendicular to the old front, the 
leading division should be ordered to make a wheel immediately after 
entering on its movement. (Para. 107.) 
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Column of divisions 
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(From close intervals.) 
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105. Fmru the reversed front iht mlmm of divisions is formed in the order 
of detachments indicated in paras. 86 and 87. The battery amniiinition 
wagons, however, must at the commencement of the movement move 
on at the head of the column in the same direction as the divisions, 

IL — ^Movement 

106. The commander of the division, or of the battery ammunition wagons 
at the head of the column, leads according to para. 88, The remaining 
detachments cover on those in front, and keep their proper distance. 

107. To alter the direction in any desired angle, the commander of the 
battery orders — 

“Head of the column— Right (left) wheel.'^ 

The detachment at the head begins the wheel, and at the word 
« Porward,^^ continues its movement in the new direction. 

Each of the following detachments marches forward, without having 
regard to their distances, and carries out the wheel at the same point as 
the first successively. The leading drivers must disengage their horses 
at the commencement of the wheel, about a carriage interval towards 
the wheeling flank, and only thereafter seek to cover themselves on the 
carriage in front of them. In other respects the prescription in § 9 is 
to be followed. 

108. The r evening or reforming of the column of divkiom ensues on the 
command — 

“Battery — Reverse.^' “Walk (trot), march, or “ March 

By a simultaneous left about wheel of the several detachments at 
“Eorward,” the march straight forward is resumed. 

109. Excepiiomlly) the column of divisions may be wheeled about to the 
right on the command— 

“Battery — Right reverse.^V “Walk" &e., followed by “Eorward." 

110. In order to move the cohmn of dwismis to a fanJc^ the battery coin- 
maiidei* gives the order — 

“ Battery — ^Eiank march to the right (left)." “Walk," &c. 

Whereon each detachment carries out a whole wheel to the indicated 
flank, and at “ Forward " moves forward in the direction attained by the 
wheel. The commander of the division formerly at the head of the 
column takes up an object for direction in the prolongation of the old 
line of front of the detachment. The officers, &c., in charge of the 
remaining detachments look to their dressing and to the maintenance 
of their intervals. 

111. To reform the column towards tie front or tovjards tie rear^ the com- 
mand is given — 

“Battery — Reform to the left (right)." “Walk,” &c., followed by 

“Forward." 

Whereupon all the detachments, by simultaneous wheeling, reform the 
column. 



112. ’The necessity for the flank march will Imt seMoiii occur; for. in'^all 
cases where it is sought to gain ground to the flank and forwards, the 
movement may be carried out in the shortest way by alteration of direc- 
tion of the column according to para. 107. 

113. '■ :TU of distances m the column of divisions follows on the 

.^command — 

^^Closeio — paces.^^ '^Walk (trot), inarch/^ or ^^March.^^ 

In effecting this movement from the halt, the detacliment at the head 
of the column remains stationary. The other detachments commence 
the movement at the pace ordered, and are made to halt by their com- 
manders when they have attained the proper distance. 

On the march at a walk, the head of the column continues at the same 
pace. If the pace were a trot, the head of the column falls into a walk. 
The detachments which follow are ordered to close up at a trot, the 
pace being regulated by the battery commander. 

114. The mcf easing of the distances is effected by the command— 

Open out to — paces.” 

First detachment — Walk (trot), march,” or March.” 

In efiectiiig this from the halt, the detachment at the head of the 
column takes up the pace ordered. The other detachments follow at the 
same pace, as they attain their proper distances. On the march at a 
walk, the detachment at the head adopts the pace ordered, wliilst the 
other detachments follow at the same pace, after attaining their required 
distances. At the trot, the detachment forming the head of the column 
keeps on at the same pace. The remaining detachments fall into a 
walk, and after attaining the proper distance again trot. 

115. The increase of intervals in the coltmm of divisions ensues on the 
command — 

Increase intervals to the right (left).” Walk,” &c. 

On wdiich, the carriages on the flank named increase their intervals to 
twenty paces. 

116. The closing of intervals follows on the command — 

Close your intervals to the right (left) ” Walk,” &c. 

The carriages on the named flank move straight forward, the remain- 
der close their intervals to six paces. 

117. The increase of intervals is always to le effected vjJien under fire 
where the ground does mt permit of the formation of the line at full 
mtervalsfor action, 

118. For transition from column of divisions to column of route ^ the com- 
mand is given — 

Double to the right.” {^^Einzeln r edits ahf alien F) 

When from the halt, the carriage on the right of the leading detach- 
ment moves straight forward at the pace ordered. The other carriage 
wheels at the prescribed distance behind the first. The other detach- 
ments do the same as the leading one. 
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"Divisions-i’ront form, right (left) forwards.” "Walk,” &c. 

SubsequenSy ”thf ® division. 

para. 113. ^ ^ ordered, according to 

“"lomoStau* tahriL*'*' tab. 

as each issues into the'open. ^ division commanders, 

HI. — Forming Line. 
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,/® 1 line right and left of tie 

h I* front, the command is given— 

"Line (close intervals or full intervals 
tor action) to the front.” "Walk,” &c. 

lie leading detachment moves 
straight forward, guided by para. 78, 
D. “ required increases its inter- 

! , towards the right flank. The 

/ second detachment forms up to the 
/ *hird and fourth to the 

/ left of the leading one. In further 
respects paras. 94 and 95 are 
observed* 


(I’lom colmm of dit^loug \ 
** line to tliejS-ontforaetioia” 


l,2r^. To form line rigid or left ofiJiefmi% the command is given — 

^'^Forni line (close intervals, or as ordered) right (left) forward/^ 
^n¥alk (trot) — march/"^ or ^^Marcli/^ 

The leading detachment moves straight forward, and increases its 
interval if required towards the flank named; the other detachments are 
led by their commanders to their places on the flank designated. 


I I I 


123. 1% ofier to form line to a the column of divisions is to be 
wheeled into the required line, according to para. 107, and then formed 
to the front. 

124 If from column ^ 
<’ line is to he formed 

A j, to the flank with 

reversed fronts the 
batteiy commander 
orders— 

Line full intervals to 
the left (right) 
for action rear.'^^ 
^^Walk (trot), march, 
or Marcli.'^^ 
"Whereon the divi- 
sions wdieel simul- 
taneously to the flank 
ordered, increasing 
their intervals with 
rapidity towards the 
flanks of the battery. 
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{From column of divisions.) 

“ Line to tlie left for action rear.” 


The battery ammunition wagons act as in para. 98. 

125. cases of pressing necessity the guns can he ordered to ]ia% without 
regard to the intervals, after the v)heel, and he tmlmhered and flred„ 
(See para. 141.) 

126. The forming of tine from a column with reversed front is done in the 
same manner, and regard is had to para. 99. 


§ 16 . 

Column of Half Batter ks. 

127. The column of half batteries is the most practical formation for the 
maipuvres of a battery, where the ground does not permit of marching 
in line at Ml intervals for action, 

128. ^ In cautions and commands, yrotdi column^^ is understood to 
indicate solely the column of half batteries. (Para. 72.) 
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129» To form eolimm on- the eenire^ the 
command is given— 

^^Oolnmii on the centre/^ 
^^Walk/^ 

The two centre divisions which 
have to form the head of the 
column^ move straight to the fronts 
and^ if necessary, close their inter- 
vals on the second gnn of the right 
centre division. The right flank 
division, making a half wheel to 
4 the left, follows the right centre 
division; the left flank division, 
I making a half wheel to the right, 
follows the left centre division, and 
both take up their covering. The 
battery ammunition wagons, wheel- 
ing as much as required, take their 
distance and interval, following the 


(Fxomlmc full interyals.) 
“ Column on tlie centre.” 
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130. To /hrm the colum^B on one Jlun/Lytho command is 
given— 

Column from the right (left)/^ ^HYalk,^^ &c. 

The half battery on the named flank moves straight 
forward, closing its intervals if necessary on that flank. 
The other half battery, and then the battery ammuni- 
tion wagons, wheel or move up in rear of the leading 
detachment at their proper distance, and, in a similar 
maimer, close their intervals. 


(From elo.'-e inten'als.) 
*' CohiTflii from ilic 


131. If tlie column is to be moved off in a new direction^ para. 104 is 
observed. 

13:1. From ike rem'sed fro7it iliQ G is formed in like manner. The 
battery ammunition wagons have to take the head of the column^, 
according to para. 105. 

II. — Movement. 

133. The commander of the right division of the leading detachment leach 
according to para, SS. The commanders of the other detachments have 
to dress bj him. 

134. If the (hesmig u to he shifted to the left [right) ^ the battery com- 
mander orders — 

^^Left (right) — direct. 

Whereon the commander of the left (or right) division of the leading 
detacliment takes up the direction. 
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135. Clumges of direction^ revermig and reform- 
ingy the flanh mcircJi, the 0})emng out or closing 
of distances y and the closing and ojgening of 
intervals, is (fleeted as with the columv of 
divismis. 


(From oolumTi.) 
naltery — inarfli lo llic 


130. For the transition to the column of divisions or of route, the command 


, given— ' 

Divisions (or single carriages) — Eight double.'^^ Walk/^ &c. 

The division (or gun) on the named flank of the leading detachment 
at once commences the movement, or conthiues it at the previous or at 
tlie prescribed pace. The remaining divisions (or carriages) act as at 
para. '118. , , ' ' 

137. The transition from the column of route or of divisions into the 
column is effected by the command — 

^^Form column right (left), forward/"' Walk,^^ &c. 

The guide for this movement is contained in paras. 93 and 119. 


III. — Forming Line, 

13S. The forming of line from the column is effected by similar commands 
as with the column of divisions. 
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Informing line right and left of 
the front, the leading detachment 
marches straight forward. The 
right division of the rear half battery 
forms up to the rights the left divi- 
sion to the left of the front. In 
forming line at full intervals for 
actionj the intervals are taken from 
the fourth gun of the front to be 
formed, and increased towards the 
flanks. The battery ammunition 
wagons place themselves in their 
proper relation to the right half 
battery, and in its rear. 


TO 

(From column.) 

Line right ami l(‘ft oi' front for action.’^ 

.-“coritas t. 

* in with front revermd for action rear is onlv 

to be employed m cases of extreme necessity-Vhen for ininee Z 
battery is suddenly attacked on its flank, or Jhen on com L? out of ^ 
dehle It has to come into immediate actten to a flank Tl ^half b t 

'''’The blte"^ ammCXnl^ofs 


Section 4. 

Segnlaiionsfor a Baitenj in Action. 

§ 17. 

IUfferent Und^ of Fire. 

S««ir,jpe, m Aoh fcguns are Hied at r<s«lM interval., one a/l, 
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aiiotlier, from one flanks by command of the officer detailed for this 
duty, or as' '' 

. hidependent fire^ in which each gun is fired as soon as it is loaded 
and laid, by command of its No. 1. [Vormeister), 

111 battery fire, the rapidity of the successiv'e shots is regulated by 
the length of the range and the importance of the object to be gained 
by the fire. Every gun must be laid calmly and with the greatest care, 
and the efiect of ever}" shot observed. The fire is usually commenced 
from that flank towards which the wind is blowing. 

Independent tire is employed when firing case shot, when the battery 
is directly attacked, or, exceptionally, wffien the battery has been moved 
up suddenly for a close attack. 

§ 18 . 

The Opening^ Carrpng on^ micl Cessatmi of Fire. 

141* At the time of the assembly of the battery (para. 36), the battery 
commander details at liis discretion, one division commander to ob- 
serve the efiect of the shot, one division commander to conduct the 
battery fire and superintend the working of the guns, one for the 
placing and supervision of the limbers, and one for the placing and 
superintending the battery ammunition w'agons. These duties will be 
taken up by the division commanders as soon as their guns are in 
position. 

145. With a battery on the peace formation, or with a half battery, there 
would be told off similarly, one division commander to conduct the fire 
and supervise the men working the guns, and the second division com- 
mander for the placing in position of the gun limbers and battery 
ammunition wagons, for superintending the replacing the ammunition, 
and for seeing to the fighting efficiency of the battery. 

In this case, the observing" the effect of the shot devolves upon the 
battery commauder. 

146. On taking podiion for action the battery coinmander hastens 
forward at an increased pace before his battery. He halts at a little 
distance bevond whereabouts the centre of the intended formation 
will be, selects the object when it is not prescribed to him, judges the 
distance, and decides what projectile is to be used, and what is to be 
the mode of fire. The battery, advancing with its centre upon the 
battery commander, is ordered to halt, imlimber, and (as may be 
recpiired), to reverse the carriages. 

147. The battery commander orders, according to the provisions of the 
regulations for a single division, what is to be the rangCy the nature of 
the p'ojectile^ and the mode of firing ; he then orders, by the command 

Battery . (or independent) fire,^^ 

what the nature of fire is to be, and points out clearly the ohject to he 
fired at; he then betakes himself to that flank from which tlie fire is 
to begin, and conducts the trial shots for finding the range {das Ein-^ 
seliiessen). The fire is immediately therenpon opened. 

148. With the exception of fire with case shot, the first few rounds are 


if ml sJioh, They should be given in slow succession; and be watched 
with the greatest care, and to this end be always caused to explode 
somewhat in front of the object The bettering of the elevation 
sliould at first be commenced by 100 paces at least at a time; and 
carried on at this rate until the object is struck; or till with the same 
elevation one shot is thrown in front and one beyond the object. 

149. After the ascertaining the range, the hatter^ commander betakes himself 
to where he can observe the ground in his front, can watch the progress 
of the action; and can under all circumstances make his dispositions 
in proper time. 

150. The divuto7i commander told off to watch the shot and olserve their 
effect places himself on the flank of one Aving wherever his view is not 
impeded by smoke. He gives notice, by means of signs previously 
arranged; and which can be understood — for instance, stretching out 
the arm for a good shot, lifting or sinking it for every 100 paces that a 
shot is over or under — whether the elevation is to be adhered to or 
improved. 

151. The division commander conducting the fire and supervising the 
service of the guns satisfies himself in the first instance that the Nos. 1 
are laying on the proper object, and to this end he goes round to each 
of the guns. In delivering the fire every gun is addressed by its 
proper number. (Para. 25). 

The fire is to be very slow in cases where the judgment of the 
distance and the observation of the effect of the shot is difficult. It is 
more rapid under circumstances favourable for its effect, aiid at distances 
under 2000 paceS; and quickest of all when a decisive result is in 
immediate prospect. All over hastg firing is to he sireivuously avoided. 

152. The division commander detailed to jAace and superintend the gim 
limbers sees to the obtaining of tbe best available cover for the limbers 
near the guns — by getting them into hollows, behind swells of ground, 
by seeing the horses placed so as to' be least exposed to the enemy^s 
fire, causing the drivers to dismount, &c. — ayid is responsible for the 
ilmelg replenishing qfthe ammmmition talceyi from the gun limbers. 
furthermore; he must take notice of everything which bears upon the 
efficiency for action of the battery, and endeavour to fill up casualties 
in men and horses, and make good any damage to the guns. All 
damage affecting the fighting capacity of individual guns is to bo 
reported to the battery commander* 

153. The divisloti eommunder told off to the battery ammunition wagons 
places thein at a convenient distance from the battery (50 to 100 
paces), having regard to the nature of the action and the conditions of 
tile ground. They should be placed under cover in rear of the least 
exposed flank of the battery, and at not too close intervals. It is left 
to the discretion of the battery commander to order under particular 
circumstances that the wagons should be left still further to the rear. 
They should only be allowed to be placed immediately in rear of the 
guns ill action, when they would he thereby hidden from view and 
well protected from the enemy^s fire. 

This division commander has also to direct the rnaJdng good the 
pendltnre of ammmiimtf torn the Umbers. 'For this purpose a corporal 



ii. 

is .always sent forward with his two animuiiitioii wagons. One of the 
two begins filling up on the right flank, taking the right centre diYisioii 
ill succession ; the other w^agon begins on the left flank, taking the 
left centre division in succession, and replace the ammunition in the 
gun limbers according to the regulations for instruction of the division. 
When the task is completed, the corporal takes the empty ammunition 
wagons back to the ammunition reserve at an increased pace. 

Further, it is the duty of the same division commander, as soon as 
the w^agoiis are in position, rapidly to recomioiire the grotmd, and to 
report to the battery commander relative to its passabiiity towards 
the front and towards the rear, and as to the communication with the 
,, ammunition reserve. 

154. The division serjeants dismount, (according to the instruction for 
the division), at the command of the battery commander, see that their 
guns are properly placed as regards the ground, and superintend the 
working of the gun detachments. 

155. If the horses of the division commanders attached with the guns will 
not stand cpdet, these officers dismount, and give their horses to be 
held by one of their division drivers. 

This rule is generally observed by all officers and N.C. officers when 
the battery remains long in action, and is safe against surprise. 

156. The tmmition from battery fire to mdepeudent firmg ^ and vice verm^ 
the ceemtion of fire and Imbering njg, is ordered and carried out in 
accordance with the provisions for the single division. 

§ 19 . 

Movements and Formation on coming into Actmi. 

157. The principles laid down for the single division under this head apply 
ill a more extended sense to the battery. 

158. Eifled field guns, by reason of their accuracy and the effect of their 
fire, combined w-itli their great mobility, are adapted to all the objects 
of field service. Consequently, their success depends entirely on a 
proper use being made of them. This, however, is in real warfare full 
of difficulties ; for the efficiency of the battery depends always on the 
action of other troops, and on the ground; and further, the choice of 
projectiles and of the kind of fire to be used admits of great variety 
in tlie effect of the battery^s operation. The battery commander, there- 
fore, must understand how to adapt Iiis measures to changes of circum- 
stances, and to the state of the action at the moment. 

159. The commander of a haUery attached by itself to other arms is in 
every respect subordinate to the commander of the body of troops to 
which his battery is attached, and is responsible for employing his 
command in a proper manner. He always co-operates in the general 
rccoiniaissance of the ground, and looks out the positions for guns 
suited to the object in view, taking care that no obstacles exist to the 
advance wliicli would impede the usefulness of the battery and occasion 
heavy losses. 

160. As long as the battery is not actually engaged, thehattery commander 
should remain as much as possible with the commander of the body of 


to which it is attached, in order to acquire knowledge of the 
situation, of the probable designs of the enemy, and of the progress of 
events, and be able to receive orders personally, and, in pursuance 
tliereol, to t?ke his own measures for the accomplishment of the main 
o^ect. Dunng this time the battery will be led by the next senior 
othcer, according to the instructions of the battery commander. 

Ibl. in action the battery commander will act independently, but always 
in the spirit of the dispositions common to the whole force, reporting 
at once any necessary deviations therefrom. He must know the desio'ns 
ot the superior commander, and learn what he decides to do. In 
therewith, he appoints the object of fire, the natoe of 
projectile, and mode as well as rate of firing, and regulates the re- 
plenishing of the ammunition. 

mw immediately to his command, but 

may quit it as much as appears necessary to enable him to reconnoitre 

thif.lJ'n V employed. As a rule; however, 

this should only be done by him towards the front. Communications 

S^oSs°’^^ “ ^ reconnoitred by a subordinate under 

^he battery commander in the 

tie circumstances, ground, 

the e iemg s measures and hs condition, are Ids only gvAdes. 

Ibl-. All movements and formations of line must be of the simplest 

description, and be carried out « j!)04-«We. ^ 

16o. Under all circumstances it is very important that tU batten; com- 
forltepSra. ^<^ttery to select the ^ound 

broken ground battery commander may take forward the 
choSr who pick out the best cover in the position 

167. In order to hinder the enemy from seeing the strength brouo-ht 
against him, ^d to mcrease the effect of the fi?e by openinf it rSly 
the battery sh;dd admtice to the attach covered as much as Sle 

- of « 

the battery should only 
take up Its ground at the moment when it is going to op'en fire ^ 

169. A position chosen i or gnus should command a free view of the orouiid 

than SKs o^Sf b^uset oTTo 

he space swept by fire and the explosive effect of shells is lessened' 
htarLT”' contr time™1 

is »! impdaf Its “fclnSs °* ‘'‘'rshb”uAs 
greater or tee than 20 pace., ^e iy be ° 


The placing tlie gmis between hedges^ bushes, in stancliiig corn, or 
in depressions of grouncl, tends to withdraw them from the enemy^s 
view, and makes it difficult for him. to Judge the distance and to lay 
his guns. 

] 70. M the aUacho% unelmhen wfantry the battery should be kept as far 
as admissible outside the effective range of musketry (800 paces), in 
order not to suffer great losses without being able to render essential 
service. 

171. 1% preparing mi aUacIc on enemfs cavalry the battery should fire 
very rapidly at about 800 paces, until checked by the advance of its 
own cavalry. It then awaits the result of the attack, ready to repulse a 
counter attack by fire of case shot, or to evade it, under special circum- 
stances, by a rapid withdrawal. 

172. Against aHillery the battery should avoid prominent conspicuous 
positions which the enemy could accurately command with his fire. It 
should also take up the largest allowable intervals. 

Against gmis of heavier calihre action should be sought at closer 
range, but the battery should not come within range of case shot. 

173. Hostile troops in limy especially artillery , can best be taken from 
the flank. On the other hand, columns should be taken from the 
•front. 

174. A ppsition onee chosen shoidcl be retained as long as possible, and all 
changes of position of less than 300 paces should be avoided, unless 
there be special cause for them. The principal considerations are 
always these : to be able to see the enemy, to keep him wider fre loithm 
an effective range, to watch the striking of the first shots, and to better 
the laying in conformity thereto. 

175. The gim limbers should, especially in actions of long duration, be 
brought up into the immediate neighbourhood of the guns, and under 
cover (para. 150), so that at a decisive moment the guus can be lim- 
bered-up without any delay. 

176. The battery mmmmition wagons will he placed 50 to 100 paces in 
rear of a flank of the battery, under the best available cover. In 
placing them, regard is to be had to the nature of the ground, the 
direction of the enemy^s fire, and the situation of our owm troops. 
(Para. 153).^ 

The forming up of battery ammunition wagons on roads is to be 
avoided. Where practicable they should be driven off the road to a 
flank, the necessary communications being established with aid of all 
the strength at command ; in pressing cases the neighbouring troops 
should be called on to assist. 

Tim battery ammunition wagons should remain in immediate com- 
munication with the battery in action, and be constantly kept informed 
as to the position of the ammunition reserve. 

177. The battery should resist an attach in front as long as it can fire 
without danger of being captured. It must not s/irinlc from infantry 
fire, or even from the loss of guns, if the obligation of remaining in its 
position demands this sacrifice. 

178. If ail alteration in the direction of the fire becomes necessary during 
the action, it is to be effected, according to the instruction for the single 
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division, by tlirowing tlie trails round, as long as this can bo don,- 
, „ Imidenng the Marking of the adjoining guns. (Para. 157). 

M re(iui,-ed,-thc position 
must be changed by divisions or half batteries. The batterv commander 

,T r T “'I'!' 'I™,”"* " £ 

0 the nature ol the p-oniid and of the action, to cease firing, and points oat 

S r ’’T "P object 

01 piej and gives liim the order to advance or retire into the iipw 
position. This detachment must, if ordered forward, keep at a proper 

of tbe guns which continue in Ltioii 
I back inust keep the same condition in view. 4.fter lire 

has pen opened by the detachment which has moved, the rcraaindei of 
the battery follows successively in like manner, ^.e baSy cim 
mander accompanies tlie last detachment. ^ 

1 - commander will be re- 

ISO ^ !ri’- ‘ bis previous duties. 

ISO. Li Hhflivrjfrom one position to another, to front or rear the same 
cmmoofprooeedino mil be obsc-ved. It is a principle that the le of 
1 OT ^ latter^ 2, ^rwt to he mtempted at one time. • ' ' ^ 

and retirlno, as well as in the seleciim of positions for 
the forem bad to the 'other troops^of 

initiation of the engagement the batterv can o-enerallv 
choose Its position with tiie greatest relative freedom “ and with rifer 
ence principally to the effect of its own fire. 

In. the further progress of the action it must, for the sake of seenritv 

other ti'oojis are not impeded all mrf, rf +1 ’ movements ot 

■ ,vr£“"® ““ «'■» 

Ib6. IJheji a latkrij wishes to stfenathen ar 7 r 7 

gum in action, it places itself rinf r ^ detachment of 

f«» ...usi fc dri4z 1rL“ ‘ ‘!r >>”* .«■* 

s»^"*£)t“Sr£ 

'■si£3 £^.7 r S¥2 r“r.£ 


184. 


185. 


tlie battery animiniition wagons and the reserve wagons must first 
be sent back to the new position^ and there be so placed that they 
should not interfere with the movements of the other troops. 


§ ^ 0 . 

Eeplaeing Amfmmitmi Uir^ended. 

I SS. T/ie mnwiimiion exjoeficled from ilie gim limiers will be replaced ac- 
cording to the instructions for the single division. M bringing 'irp 
arnmnnUion from the mmmmition wagons, the ammiuiition is to be 
taken out of one wagon until the whole of the particular kind is 
exhausted. (For details^ see para. 153.) 

189. The division commander charged with the superintendence of the 
battery ammunition wagons must satisfy himself after every replenisli- 
ing of ammunition^ whether he cannot^ by" rejMcJdug, cause one or two 
amMimition wagons to be e7itirely e^nptiecl. 

190. The emptied battery ammunition wagons will be exchanged at the 
ammunition reserve for fully packed ones, which are conducted back to 
the battery at a trot by the corporal in charge. 

191. If the battery has changed its position whilst the exchange of wagons 
•was being eflected, the officer superintending the battery wagons must 
let the expected wagons know, by means of one or two gunners left 
beliiiid, as to the direction the battery has taken. In case of move- 
ments in retreat, he must send his orders to meet the wagons. 

192. With a half battery the ammunition expended from the gun limbers 
will always be replaced out of one wagon, and when it is emptied its 
replenishment will be eSeoted as in para. 153. 

§ 21 . 

Duties of the Amrmmition Deserve, 

193. The ammunition wagons detailed, according to para. 27, as ammu- 
nition reserve remain, at commencement of the movements of the 
battery, halted at the side of the road, and follow the battery at a 
distance of 500 or 600 paces, 

1 94. When the battery takes up a position for action the ammunition 
reserve is to be drawn up at the above distance in such manner that it 
may easily be found by the empty battery wagons going to the rear. 
It must be safe, as far as possible, against the enemy^s fire, and be able 
to move off towards front or rear unimpeded. 

Where the cover from the ground is good, the ammunition reserve 
can, according to circumstances, be brought even nearer to the battery. 

195. After placing the ammunition reserve in position, its commandant at 
once sends his orderly corporal or battery trumpeter to report its 
position to the officer superintending the battery ammunition wagons, 
and, if needful, also to the battery commander, Furtliennore, some of 
the men, as may be required, are to be posted in the direction of the 
battery, in order constantly to keep up the commimication. 

196. The ammmiition reserve must supply all defciencies and casualties 
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occiivnng^ with the laU&ry as quicMy as possible, without regard to 
wlietker it itself remains f t to march or not. 

197. Ihe replenishing of the wagons with the ammunition reserve is done 
rom the ammunition park.i The commander of the former informs 
himself by aid of his orderly_ corporal or hatteiy trumpeter of the Situa- 
lon of the park; and to this eudj if necessary, either makes enquiry 
froin the battery commander, or, on the other hand, reports to him 
what he has ascertained. 

i emptied ^ battery ammunition wagons are seat back with a corporal 

to the ammunition park, thm-e to make good their ammunition expended 
as well as their otlier deficiencies, and then return rapidly to the am- 
munition reserve, 111 the case of a cliange of position, their followini? 
after is to be provided for, according to para. 191. All materiS 
rendered unfit for sennce is to be brought back, as far as practicable, 
to the ammunition park. ’ 

199. men the battery advances from iU position the ammunition reserve 
wiu, under ail circumstances, endeavour to follow it. 

200. djj iawsiaeMi's the battery commander must send the order 

to retire to the ammunition reserve in proper time. (Para 187) 

It is also the duty of the commander of the ammunition reserve in 
order to avoid delays or over hurrying, to enquire of the battery com- 
maiider what movements are in prospect. He uses his orderly corporal 
or battery trumpeter on such occasions, the necessity for wliich^ will 

be suggested by the state of the action. 

,1 permissible that other ammunition wagons — as, for instance 

Sr+h?? ammunition reserve- 
for the latter wuld by such means be Iiiiidered in its action and 
might easily be drawn away from attending to its proper duty, which 

batteiy.''™^ deficiencies of all kinds in^its own 


§ 22 . 


202 . 


^Replacing Casualties in Men and Horses, 

Vibe gun detachments and drivers is, 
the first instance, to be efiected according to the instruction " 


in 

203, Lnder pressing circumstances, the batten/ commandm- ^ 

" ’^^pbacing camalties among draught horses is effected at first fmm 





of tlie N.C. officers and officers^ wWcli must be quickly liamessed and 
■ booked in. 

203. respect to the moving cf gum with reduced teams, the Artillery 
Instimctioii coiitaias the necessary info^ 

§ 23. 

Passage of Obstacles^ 

206. The movements of artillery are more dependent on the ground than 
those of other amis. Guns and packed ammunition wagons cannot 
do as much in the way of getting over obstacles as individual horsemen. 
Altlioogh a battery which is well practised in getting over obstacles 
will not hesitate a moment in going at even unusual difficulties of 
ground, yet nevertheless such work has its limits ; for in going over 
large ditches or drops, it is easy for damage to nnsue in the shaking of 
the carriages, which may entail their being rendered unserviceable. 

It must consequently rest with the judgment, circumspection, and 
experience of the battery commander to decide whether or not he 
should take any obstacle wlieu U cannot be avoided by driving rotmd it, 

207. The approack of cm obstacle in line or colur/m must be effected Avith 
the greatest quiet and coolness. 

208. Pitches, with and without water, ravines, steep scaips, ^c,, are to he 
crossed, as far as possible, at a walk and in column, because such 
obstacles become less after the passage of each detaclirnent. 

209. MafsJtyjjlaeesdxt the most to be avoided by artillery. All measures 
for improving the way take time. The practicable places must first 
be examined by single horsemen, and must be passed as may be feasible 
in line or in large detachments with open intervals. 

£10. The baiterij commander has, in principle, to deal only with the 
guidance of the whole. The division comnmnders and the N,G, officers 
must quietly precede their detachments, lead them correctly, and in 
case of accident, take the proper measures to help them out. 

§ 21 ^ 

Escorts for Guns, 

211. The artillery cannot provide for its own security against an immediate 
attack of the enemy. 

In order to give to a battery the necessary freedom in its movements, 
and thereby to make it capable of coining with sudden effect into 
action, to protect it against the fire of skirmishers, and particularly 
against attacks on tlie fiaiiks or rear, a proportionate escort of other 
troops will be permanently attached to it, which will be in every respect 
subordinate to the captain of the battery, and will undertake the ad- 
vanced guard, &c.,^ duties on the march, and the guard or outpost 
duties in camp or in action. 


^ All tliese duties are expressed in Gerinaii by Bit^herhmtsulmiH auf 2Iursclien im Lager 
Im Gefeehte.’*~^Tn, ; 
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212. Tlie escort for the guns will always be cliosen accordina; to the 
ground and to_the objects of the action. In open country cavalry is 
infantry^*^^ m ground affording cover, and generally on the defensive, 

213. In intersected ground which favours the enemy working his way up 
and more particularly in advanced situations, the commandant of the 
troops wjll proportionately increase the strength of the escort. The 
battery commander should apply for this if necessary. Under pressino- 
circumstances, however, the battery commander should claim this 
o^iiiforcement qf the escm't imm the nearest detachments of troops 
ide nearest commanders are as responsible to satisfy such a demand 

£>1 4 ^ battery commander is to make it in proper time. 

~14. It IS the duty of the battery commander to point out to the escort 
^ according to his judgment, how they can best be employed 

21a. lti% i]i&&^^ oUhecommancler of the escort to carry out tlie^ in- 
structions of the battery commander. He is not, however, always to 
wait for such instructions, but will act on his own account according to 
he circumstances. He wiU engage hostile detachments approaching 
l^e battery uith resolution, taking all advantage of the ground, and 

will seek to draw off the enemy s fire on himself, and soon to render it 
innocuous. -LCiiuci it 

216. 7» mvemmU of tJ^ latkry towards the enemy the escort moves on 
he exposed flank of the battery, with a part of its strength extended 

ns skirmmhers, in order to drive hack the eiiemy^s skirmishers and to 

occupy the intended position beforehand. The remainder of the escort 
ifnelder ^ support the advanced section 

abandoned 

position to check the skmaishers who may be pressing on and then 
w^draw slowly, not direct on the hatterj, bul towards le SposS 

218. the^cort is never to be in rear of the batterv but 

always in front, and to one side of the exposed flank, and placed^under 
cover. It snould send forward skirmishers, and should activelv mtml 
he ground, so that no enterprising hostile skirmisreroi de^ 
hould succeed in drawing near and causing disorder in the battery. 

Section 5. 

Movement of the Teams when not Iiooied in. {Omitted) 

Section 6. 

Honours and Salutes. {Omitted.) 

Section 7. 

§ 30. 

Trocess in Training a Battery. 

249. Field .artillery exhibits its entire efficiency in its fii-e. Ife com- 
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iiiandiiig effect at great distances^ combined with the rapidity of its 
moYements^ gi?es it the power to open an eiigagement^ as well on 
the offeiisi?e as on the defensive, at distances which lie beyond the zone 
of operation of infantry. . ' 

A battery detached independently may, among the manifold com- 
binations possible with other arms, have chiefly such tasks as the follow- 
ing assigned to it : — ^To co-operate with the -andertakings of an advanced 
guard ; 1:0 initiate an .engagement at long range, and keep it up ; to 
prepare and support the attack ; under some circumstances, to accom- 
pany the troops in their forward movement ; to ward off counter-attacks ; 
to check the enemy when following up an advantage, and give the 
action a fresh start. The battery has further to defend positions, to 
support attacks on villages and defiles, to cover retreats, to strengthen 
the rear guard, &c. 

250. The battery can only, then, be equal to these manifold tasks when, 
well led) it is under all circumstances able to follow the other troops 
to where it is to be used, and wliere it can bring its overwhelming 
effect to bear in their support. 

Considering the share taken by the division and other commanders 
ill the leading and superintendence of the battery in action, and con- 
sidering the difficulties in the conduct and employment of a detachment 
of guns in actual service, great importance must be attached to the 
good training of the several officers and Jf.C. officers. It should 
give them clear ideas as to the duties incumbent on them, and they 
should acquire the capacity to deal with all sorts of cases and con- 
ditions according to the requirements of the moment. 

£51. The formal prescriptions of the Exercise Eegnlations contain only the 
rules under which a battery should be formed and moved under com- 
111011 conditions. The appropriate selection of a regulation formation 
and pace under . precise given circumstances can only be learnt at 
eoaerme^^ m comhimtwn with field manmivree, where regard is had to 
the ground and the object of the action. The division and other com- 
manders will, profiting by these occasions, arrive at understanding the 
bearing of the different forms of the Exercise Regulations under various 
circumstances, what can be considered suitable or defective, and how 
far departure from them can be admissible. 

WJnlst a regulation execution of the special movement required 
must be strictly observed at drill, at inanceuvres the greatest attention 
must be given to the variation of the ground and the object of the 
action at the moment, but even then the regulation form should only 
he so much departed from as is absolutely requisite. 

In this view, these two descriptions of exercises are not to be re- 
garded as antagonistic, lint they should be held as mutually compensating, 
and to be connected with one another. 

252. As soon as the battery is fit to execute the simplest movements in 
field exercises, it is to be taken ont on certain days for field manoeuvres. 
This introduces more variety in the drills, the" practice is more in^ 
struetive, and the battery becomes more quickly fit for service. 

253. The battery commander chooses suitable ground, and gives the 
division commanders precisely defined suppositions. 
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25'i. The grouHd choseiy for the instruction must be previously recon- 
noitredj and its selection must be carefully made, the given supposition 
must be adapted to it, and be 'withal simple, it must resemble reality, 
and be suited to the degree of training of the batteiy. 

Everything in the shape of combinations for action on a large scale 
is to be avoided. Preference is to be shown to manoeuvres on gi’ound 
which is variously intersected or broken, hilly, and affording cover. 

255. The division commander details the mode .of carrying out the object 
of the rnanceuvre, prescribes the formations, and gives the appropriate 
words of command. The battery commander allows him to carry out 
the movement so long as the idea of it is not thoroughly faulty. He 
(division commander) must resolve quickly what he will do”. He 
must have the object clearly before him, and lead his division in 
the prescribed manner. 

256. "When the division commanders are practised in handling their 
divisions in this manner, the battery commander selects one of their 
number in turn to command the battery in workius out similar 
schemes of rnanceuvre. 


257. Pinally, the battery commander must set himself schemes to work 

out, in order to make himself and his battery expert, and to net it 
thoroughly in hand. ° 

258. Aftffl- the carrying out of every manoeuvre, the whole of the officers 
and jN.C. officers and Nos. 1 are assembled, and a conference is held 
concerning all that has been well or wrongly done in the measures 
adopted. 

259. As proficiency increases, the scheme is, indeed, always to be set, but 
no previous explanation gone into. Practices of this description are 
also to be carried out on varying kinds of ground. 

260. The battery commander must have these field manceuvres held in a 

good practical order of succession, and in their execution must see to 
a correct utilisation of local cover, during the march and in position - 
to a rapid and orderly movement to and fro of the battery : to an ex- 
pert overcoming of obstacles; and to the well protected forming up of 
batter}’ limbers and ammunition wagons, &c., &c. ° ^ 

The manceuvres should principally comprise the following- The 

Mwn of advantageous podtions and the fonning up in them from 
the column of mrch; the unlmiering and hinging forward of gmu 
^ rcMcfa or m drfiles to action m front of the limbers, which remain 
halted; the bringing together the different divimns at a prescribed 
rendezvous at a given time by different roads; the advance for an ac- 
curately df , led object of adion in other troops standino- k 

Shlf • of, defined, and, vvheii 

possje, indicated by mounted men; the reinforcement or relief of 

tlf f A- change from one position to 

anothei> the cha^e of direction, c/ /re either on the same ground- 
OFj 1 X 1016 purticuliiriy^ by change of position to a fiaTilr • nHrt / 7 

the ^nlimberingpd coming into action towards a dank ^ 

2bl. In every' position the guns must be laid on a given obiect to which 
end, houses, bridges, defiles, and such like objects, and further troons 
hailed or marching, are to be selected, and the distances judged. ^ ' 
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26E* It is of great advantage^ when proficiency is advanced, to execute 
■ ^^h&BB'mau€mvreswM two sides. For this, two different batteries should 
mutually represent each other^s enemy, and the offensive or defensive 
attitude* of each be laid down beforehand according to the ground. 

268. The repeated talcing up of fresh positions is not advantageous in 
practice of field service duties. Two or three well chosen positions 
aptly occu|)ied will give sufBcient material to elucidate how such 
operations are to be executed. 

264. 'Wlieii the enemy is to be marked, the opening of the action can be 
indicated by a blank round, and the duration of the action or abandon- 
ment of a position by the setting up and lowering of a flag. 

265. In order to accustom the battery and other commanders to exercise 
their judgment where all the conditions are on a larger scale, bat- 
teries on the full war strength are, after the half batteries (batteries 
on peace strength) have completed their training, to be put together 
by a junction of detachments, and the ammunition reserves and 
reserve detachments fully formed. 


[End 01 ^ ExBncisE boh. Single Battehy.] 


CHAPTER II. 

Regulations eoe a Division of Battebies. 

Section 1. 

Gemml Buks^ Instmctious for Formation and for llovement. 

§31. 

General Observations. 

266- The following regulations contain the forms and rules for the 
formation and command of a division of batteries. 

207. No further development should be given to these rules at drill 
than is necessary for the maintenance of a proper combination in 
the inovoments of the several batteries, and for the attainment of 
such a facility of command in the commander and aptitude of the 
troops as would be required of a division of batteries on real 
service. 

268. When the batteries have acquired this aptitude on the drill field, 
opportunity must be given them to put into practice the forma- 
tions thus learnt on varying ground. For this the necessary sup- 
position is always to be given, as well as to the position of the 
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enemy’s foreS,aS Myts to th7obj^tfuJicw° 

si^erTJ^t toSrf'’”*";™ T‘ '■»>““ fc 

of some duration in twlr^' 

advance of the line for action nnnn n^° well-timed direct 

by batteries into nosition witTi ®^Jootj tbe movement 

oimpri* Se 3 ; 11"? t “ ““"Itaeo™ fc, 

b3es, eithS^ta'Sl il?,! *!■ » Mon of 

■>70 1>« '^eat topSm"”'”® 

togeinlm "ken « Mon^ill not nlraje bo all 

often take np posifeS 3], i,? ,1“"?”’" “’’J?*' ”“>y *11 

Omsion commmiant, md 1]J ok-moltk”*’ I?*''*.'! ‘bo 
Singly. This procedure is consermentfv positions in action 

regulated at manoeuvres and in be often practised and 

defensive. a^^d m tie offensive as well as in tic 


Tucdcal Composlfion of a Dlmm of BaUenes. 

which are united ’^^tteries. 


Formations qf a Bmsion of Batteries. 
oMtaS"!™ o Mon of bnttarioo 

'■ iMdt for ■ 4 Inltaeatclooeintomlo. 

2. Inlineofcohitmis. «’ f 

b. In mass (so called.-— T r 1 , t of divisions. 

‘ 1 /-In column of route. 

I.-Lino at m Intervals for Action. 

^ ^ (OaUed “ fire lino/’ //A) 

074 p'aclT''^^ batteries arc placed in one lino, 

"tf /4. This mtorval is called' datterv vileri'n? T 

increased, ac>eording to the iomd L S it may be 

scrupulous preservation of the battelv^^- 7 

■“* 'i*' biSlhe™i3' 
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275. 21^ latterm are always to he named according to tke places they 
, occupy in tlie division. 

Titey will be named in tbe following manner^ from riglit to 

:/ ■ left;—' ' 

Eight flank 

Oente > Battery. 

Left flank 3 

Where there are four batteries^ right of the centre is 

called the right centre battery/^ that on the left of the centre 
the left centre battery .■’V 

When the front is reversed, batteries and flanks retain their 
prewous telling off. 

270. Me line at fall mtermls for action will be adopted when in posi- 
tion, and for the direct advance or retirement within the enemy^s 
effective range, when the ground admits of it. 

II. — Line of Columns, 

277. In line of columns, the batteries, each formed in column, stand 
'with their fronts on the same alignment, preserving the necessai'y 
interval for forming line of 150 paces, 

278. In a division of batteries formed of batteries on a peace sti’ength, 
the individual batteries will be formed in the line at close intervals 
(para. 30), and preserve intervals of 70 paces, 

279. The line of columns, together with the highest capacity for 
manoeuvre, admits of the most rapid formation of line, and is a good 
formation to adopt preparatory to the development of the line for 
action. ■ 

280. If needed, the intervals and distances in the individual columns 
can be increased, according to paras. 114 and 115. 

281 . The telling off' of the batteries is the same as in the line for action. 
(Para,. 275.) 

III. — Mass. 

282. In mass the batteries stand beside one another as in the line of 
columns, but with battery intervals of 10 paces. 

283. The batteries will be told off as in para. 275. 

284. The formation in mass is generally made use of when the batteries 
are to be drawm up without the enemy^s range of fire. 

IV. — Line at Close Intervals. 

285. In line at close intervals^ the batteries, each formed in line at 
close intervals, are drawn up side by side with battery intervals of 

286. The telling off is the same as in' para. ‘275, 

287. The line at close intervals is used when the available space does 
not admit of the formation in mass. 
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V. — Column. 

colnm, tlie batteries, formed Gach in column, accordino- to 
1 16, stand one behind tbe other at distances of 30 paces (called 
battery distance.”) 

In manceuvring, a scrupulous preservation of battery distances is 
not to be sought after, but rather that the individual batteries 
sbouid be weU closed up, each for themselves, and that they should 
correct them distances when necessary by the gradual adoption of 
the proper pace. • ^ 

289, The increase or lessening of battery distances, as also of those of the 
fractions -mthm each battery, is effected as in S 16, regard beino- 

000 (Para. 2887) ° 

-90. _ Ihe individual batteries will be named, according to their position 
m the column, in the following manner, counting from the head to 
tne rear of the column : — 


Leading 

Centre 

(where there are four batteries) 
Rear centre {lit., “last but one.”) 
Rear “last.”) 


Battery 


tte batteries are named as above in the 
same manner from front to rear. 

'andinaiyiqS'M^^^^ 

292, Should the division find itself when in column within the enemv’s 
ange of fire, which would only occur exceptionally, the provisions 
of para. 11/ are, where practicable, to be carried (mt. ‘ 

VI.— ■Column of Divisions. 

^9 1' fr Wons. 

295. The column of divisions is employed in flank movements also 

Sr ttc 

Vn. — Column of Route. 

m fo, commg inlo i, ,1, fete effioW w' Ef? ' 
foming d,moM or half tetferies/p^taij ifSt enlS,?; 
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298* The mleB giyeE regarding the are applicable also to 

■ this formation. 


t 


I 


§34* 

Formation of a Division of BaUeries, 

299, The batteries of a division will be formed side by side^ or in rear 
of one another, according to the dispositions of the commander of 
the division, in some one of the formations described in § 33. 

300, The commanders of batteries report the number of guns turned 
out to the division commander, according to the rules prescribed 
for the reception of a superior officer (§ 27), and then betake them-' 
selves to their places. 

301, 302, and 303. , * ' * ^ 

304. In order to accustom the eye of the division commanders, and 

also of the commanders of batteries, to operations on a larger scale, 
and also to enable them to see the actual difference between the 
handling of a division of batteries on the peace strength and that of 
one on the war strength, the practice should be observed, after the 
individual training has been fully attended to, of forming a division 
of batteries, by bringing together several batteries on the war 
strength. 


§ 35. 


Detaching the Aimmmition Deserve, 


305. The ammunition reserve of a division of batteries is formed by 
bringing together the ammunition reserves of the several batteries. 
These will be formed up, accordingly as the ground admits, in line 
at close intervals or in column of divisions, side by side, or one in 
rear of the other. The intervals or distances between the several 
battery ammunition reserves is to be 10 paces. 

30G. ^ The command over the ammunition reserve of a division of batteries 
is to be held by an officer, to be named by the commandant of the 
division, 

oO/, Uie ammunition reserve is to he hept as much as possible out of the 
enenifs range of fire, 

'jOS. Its place of formation, and the alterations in its position in moving 
to the front or rear, are to be determined by the commandant of 
the division, and must each time be made known to the com- 
manders of batteries. 


^ When the division moves forward or retires, the necessary 
intimation of the movement is always to be sent to the ammunition 
reserve betiines, so that delays or over hurrying in its movement 
may be avoided. 

Should, exceptionally, the command for shifting position not 
reach the commander of the ammunition reserve, he should ask for 
instructions from the division commandant ; under pressing circum- 
stances, he should act without delay on his own responsibility, 
reporting the steps taken as quickly as possible. 


' m ^ 

309. When a battery is detached, its ammunition reserve follows it 
without delay. 

310. Ill other respects the rules given for the ammumtion reserves 
with single batteries are to be followed. 

§ 36. 

Nommation of a Battery of Bifectmi, 

. ' “X" *55’ , : , *5^' . ■ 



BuUh for Commanch md Soimdings, 

315. The division commandant directs the movements either by the 
voice, with the necessary soundings, or sends his orders to the 
several batteries by orderly N.C. officers. 

316. Each battery, and also the division ammunition reserve, should 
at the commencement of the manoBuvres, and without being told, 
send an orderly corpoinl (para. 81) to join the division com- 
mandant. These N.C. officers keep in rear of the division com- 
mandant, and accompany him always, unless he sends them else- 
where. 

317. Eveiy order of the division commandant consists of three parts, 
viz.: — 

1. The command or sound, Attention.^^ 

2. The caution; such as the simple naming of the formation 

to be assumed, and, when necessary, also the pace. 

3. The sound for Execution (of the order). 

The command Attention is only to be repeated by battery 
commanders exceptionally, when it is absolutely necessary. 

On receipt of the cmitiony each battery commander either com- 
municates to his battery, by command or sword signal, the order 
for the corresponding preparatory movement, or, as the case may 
be, simply repeats the caution given. 

The sound for Execution is not to be repeated, but each 
battery commander gives the word of command or the sword 
signal to his battery at the right moment when it has to commence 
its movement. 

318. When the command given by the division commandant is one 
which has to be carried out by all the batteries simultaneously, the 
cautimi is in such case always to be preceded by the word 

Division/^ 

319. In the regulations here Mowing, the caution only is given, the 
calk to '' Attention," the pace, Execution," and '' Division," which 
should precede or follow the caution, are omitted. 

320. In communicating certain cautions, the division commandant can 


avail liimself of the followings in addition to the soundings prescribed 
„ for the single battery , 

L Line for action f which serves as a caution for the formation 
. , of line. 

2. Po^wa^ds^^ BacV^ or ^^To rear,^^ '^Eigh^^ as 

pointing out the direction in which the movement is to be 
, made. 

The simultaneous moving off of the batteries in the formation in 
which they are standings is ordered by — 

"^Attention/' followed by 
^^Walk/^ (trot), and then 
"Execution/^ 

The cessation of movement by Attention and Halt/^ 

321. If an order affects one battery only, the division commandant 
addresses it as — battery,^^ according to paras. 275 or 290. 

322. The greatest caution is especially to be used in employment of 
soundings in enclosed broken country, and near other troops, as 
misunderstandings could easily arise wlaich could not be repaired. 

323. In such cases, and particularly in action, the division commandant 
should give his orders verbally, by dispositions which can either be 
communicated personally to the battery commanders concerned, or 
be sent through the orderly corporals, or in impoitant cases through 
the adjutant. 

32 i. The adjutant or orderly N.C. officer, before riding off, must i^epeat 
literally the order to be conveyed, and as soon as he has delivered 
it must return rapidly, without delaying, and again repeat, for the 
sake of certainty, the order he has given, and report whatever 
answer or information he has received. 

325. Every order is, as soon as it is understood, to be carried out 
witlioiit hesitation, except when it is at the same time ordered that 
a sound for the execution, or the arrival of precisely defined circum- 
stances are to he awaited. 

If the order was obscure, it is the duty of the battery commander 
at once to send for it afresh. 

32(h This method of conveying orders is the nearest to what actually 
takes place on service ; it is therefore to he practised at exercise, 
and is to he always adopted as a rule at manoeuvres. 

The orders must be concise, definite, anul based on the terms used in 
the regnlaiions, and must slmo in a brief form what tJie dimsion com^ 
mandant intends, 

327. As the battery commander has often, in execution of such orders, 
to consider the state of the action, and not seldom the proper 
object of the instruction received, and the time for carrying it out, 
a proper latitude should always be allowed him in this regard* 

§ 38. 

Duties (f the Commandant, 

328* The commandant of the division should place himself to give his 



orders in such a position, at a proper distance from liis command, 
that he can be understood by the commanders of batteries, and can 
also supervise the execution of the commands he gives, 

^ If the division commandant stops too close to his batteries, both 
his supervision and power of command are impeded. 

K In every case of the division commandant removing liimself far 
from his command, the senior battery commander takes up the 
command of the division. The same thing takes place whenever two 
or more batteries of different divisions are brought together for a 
common object. 

I At manoeuvres, the division commandant should look to the 
essentials only, and to what conduces to the true object in view; he 
should not occupy himself with details, but should see that the 
battery commanders comprehend his orders aright, and carry them 
out in the simplest and most appropriate manner. 

. T/ie iaUery commandmy 071 the receipt of every order of the divmo)i 
co)}una7ida7it, have rapidly to picture to tJmiselves the conditmis of the 
nev) formation ; they have then to lead their batteries into their appomted 
places independently and on the shortest Ihies, wiihoxit, however, losing 
sight of the nature of the ground and of the requirements of the action. 

In conducting their batteries into a defined alignment the battery 
commanders have to place themselves so that their batteries should 
come up between them and the point d^appul of the formation. In 
they can see that their batteries come iip ] 3 ro] 3 erly into 
tlm line of dressing, and can order the halt at the right moment. 

. In the formation or in movement of a deployed line of batteries, 
the commanders of the flank batteries may place themselves towards 
the^ inward flank of their batteries near the commandant of the 
division, m order the better to understand his orders* 

. The coimnandmt of the aimmmtwn reserve behaves in o^eneral in 
aocordpee mth the provisions of § 35. Further directions are 
given in § 53* 


I se of the TaeeSi 

^ ^ ^ ^ 4 ^ 

!. The commandant of afield battery division, when be orders a 
movement at a i-apid pace should wait when necessaiy long enouo-li. 
before giving the sigmil for execution, to enable tbe battery com- 
^ manders to cause their men to mount, ^ 

. All changes of fomatnon and deployments must be effected hf tlid 
several batteries at a trot. ^ 

!. The nde k that that battery which has the shbttost way to go in 

fi ^ move, it drops 

into a walk, or continues movmg at that pace. ^ 

■J he other battenes commence the movement at the pace ordered 
or continue to move at a trot, as the case maybe 
mto their proper places in lie division, whereupfm they * 0 / if £ 
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.'339.,. V Exceptionally^ ' wlien the division commandant finds it,, expe- 
dient to do so^ he should^ aftei* the battery which has the shortest 
way to go to get into its place has taken up the new direction and 
has completed the new formation, order that battery to halt. The 
other batteries then also halt when they have got into the new 
.formation, 

§40. 

Dressing. 

340. The Uns' of dressing of a division of batteries is determined according 
to para. 38, and both for the deployed line as well as for the line 
of colnmns or the mass, it is effected on the battei^y of direction. 

* -)€■ ^ -x*,' 

Section 2. 

Movements of the Deployed Line^ of the Dine of Columns^ and of the Mass, 
Changes of Formation, 

§ 41. 

March to the Front, 

344. The march of a division of batteries to the front in one of the 
above-mentioned formations, is the simplest movement for gaining 
ground to the front. 

345. The choice of one or other of the forms depends on the ground 
and circumstances of the action. 

346. ^ Immediately under fire, the march to the front should he effected 
in line at full intervals ; in difficult ground, in line of columns. 
The mass is only to be employed out of the reach of fire, and for 
short distances. 

347. The march to the front at full intervals is always the most difficult 
but the most important movement of the artillery. In decisive 
moments, the successful result of the advance of a division of 
batteries into action depends upon the rapidity and regularity with 
which this movement is executed. The march to the front at full 
intervals is therefore to be practised with great care at all paces, 
and much attention is to be given to the direct movement of the 
several guns upon the object, and the avoidance of all swerving 
from side to side when under the enemy^s fire. 

■., 348 ''^^ ' * ■"* ^ * 

349. Before the movement commences, the division commandant 
names a point of direction, and points it out to the commander of 
the battery of direction, and, with long lines, also to the other 
battery commanders. 

851. Before commencement of the march, the commanders of batteries 
name the flank nearest the battery of direction as the directing 
flank, if this has not been already previously ordered. 

During the movement they watch the officers, &c,, charged with 


^ The provisions of 338 and 339 are the same as for the, cavalry under similar circumstances. — 

9 
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the leaaing, md point out to them/ if necessaiy, to whick flank 
tkey kave to incline. Suck inclining is, kowever, only to be taken 
up gradually. 

352, The movement mmt always begin quietly ^ and all the more so the 
longer the line is. 

The battery of direction must keep up a very unifoim pace, and 
avoid all swerving. ^ The other batteries must never get in front 
of the line of dressing of the battery of direction. The flanks, if 
anything, should re m a in rather in rear- of the line. 

If the division commandant gives the command or sound to stop 
the movement, the commanders of batteries have to order their 
battenes to halt. In doing this, it is left to their discretion to 
give the command or sword signal rather later, so as to allow 
lauits m dressing to be corrected. 
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§ 42. 

March to the FlauL 
* * 

§ 48. 

March to the Hear. 
* 

§ 44. 

Change of Front. 
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357. In the division of batteries, “ changes 
of front” take the place of “wheels,” 
^ and are only admissible when the object 
IS to advance one flank (at tie utmost to 
an angle of 45°). 


««« ui cuiumns.j 
*• Clmnge of front to the righi’^ 

358. ***.»* ^ 

"tel- 

means of ? I".'!® by 

ezecEted ia line at^ ktemle. ^ 
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§ 45. 

Changes of Formation. 

36i; For the fomation of line for action at Ml inteiTals from line of 
columns^ the command or sound is given— Line for action.^^ 

362 to 367, (Similar directions.) 
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for action.” 
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“ liine on centre battery.” 
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Line for action on centre battery.” 
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Mass on centre battery.” 


‘‘ Mass on left flank battery.” 
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“ Mass on right flank battery ” 
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“Line of columns.* 
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“ Line of columns on centre battery.” 
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“Line of columns on centre battery.” 
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“ Line close intervals on centre battery.** 
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“ Line close intervals on right flank battery.’* 
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“Line close intervals on right flank battery.” 


Sectiou 3. 

Fmmatmi, Movement^ and Deployment of Cohmm. 

368. rule, ^aU columns are formed from the 
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369. To form column from tfy halt towards the front from any other 
formation^ the command is giTen — 

Column (column of divisions or of route) on the — battery 

The named battery moves straight forward at the pace ordered^ 
at the same time changing its formation if necessary, having regard 
always to the previous formation— that is, forming column right 
forward, or left forward, or on the centre, accordingly as the battery 


m 
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(Prom line full intervals.) 

Column on centre battery.’ 


(Prom line close intervals.) 


stood on the left or right flank, or in the centre of the division. 

****** 

370. It is a principle that in the formation of column on a centre 

offts^ht batteries which wore 

on fts right, then by those which were on its left. In marching 

"Column (division or of route) to the right (or leftl ” 

372, 373. * * * * * ^ 


§ 47. 

Movement. 

^^^'o/the St "“S balT* distanceon the flank 

J&£. 


* 
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§ 48, 

De]}loy'ment. 

384. Line can be formed from column either towards the same front 
as that held by the column, or towards one of the flanks. In the 
former case, the line is formed up either to both right and left of 
the head of the column, or, if need be, only to one side. Deploy- 
ment should always be effected during movement. 

385. Deployment to nglit and left of the head of the cohmn is the 
quickest. It is to be employed as a rule. The formation to one 
dde of the head of the column is only to be adopted when necessary— 
as, for instance, when there is a deficiency of space. 

386. The deployment of the column should be effected, when practicable, 
without the range of fire, behind cover, in dips of ground, &c; 
When circumstances permit it, preparation should be made for a 
rapid deployment by a previous femation of the line of columns. 

387. After every formation of line, the further march to the front 
should proceed in the direction given by the division commandant, 
and without any check. 

388. To this end, the division comma^idant should place himself to give 
the command for forming line always at that point towards which 
the centre of the line to be formed should move. He should not 
lose sight of the provisions of para. 349 — viz., to give the point of 
direction to the battery of direction, making it known also, when 
the line is long, to the other battery commanders. 

390. To de])loy to both dies of the head of the colunm, the command is 
given — 

Line for action (line of columns, line at close intervals, or mass) 

to the front. 

•Jf' -X- X- X- X- X 

The changes of formation necessary are effected during the move- 
ment. . 
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(From colttum.) 

“Line to the front for action.* 
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392. If tlie division commandant intends to deploy 
^ ' the column in an i/ncKned direction or towards 

.<^ one of the flanh, he directs the head of the 

column to mahe the amount of wheel required^ 
and immediately afterwards orders the forma- 
- tionofline. 


(From column.) 

« Head of the col— Eight wheel.” 
liine of columns to the 
right of the front.” 


393. If the division commandant wishes to open fire immediately whilst 
the deployment is in progress, he gives the sound “ Fire.” Where- 
upon the battery at the head of the column halts, and at once opens 
fire. The other batteries also open fire successively as they arrive 
in line with the leading battery. 





o94. To open fire towards a flank from the reversed 
front, the following sounds only are given — 

" Line for action.” " To the right.” " Fire.” 
“ * * * (See para. 141.) 


(From column,) 

Sound: ‘‘Line for action to the rkht.” 
“Fire.” 



division conunandant can, besides, dii-ect 
toe formation of line in every direction and 
TOm any formation, by sending his orders to 
toe several batteries. In every such case, 
however, the new direction of march must be 
given to all the batteries. (See para. 349.) 


(From eoluion,) 

(Ihrough carder® transmitted.) 

r ■ " wheel.” 

' Line for action on centre haftery.” 
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Section 4. 

The Division of Batteries in Action. 

§ 49. 

Regidai/ion of Mre. 

^ ^ (See § 17.) 

§50. 

Opening^ Conducting j and Cessation of Dire. 

399. Tlie division commandant should precede his division at a proper 
distance in advancing into action^ and should place himself nearly 
in the centre of the position chosen. The battery commanders 
accompany him only when specially ordered. When time admits^, 
the orderly corporals are sent to the points on the centres of which 
their respective batteries toII rest approximately. 

The division in the meantime follows^ commanded by the senior 
captain under the directions of the division commandant. 

400. The division commandant gives the sound for the opening of fire 
by batteries — Pire/^ sounded once^ or^ for independent firings 

Fire/^ sounded twice. The commandant then moves to the 
point where he considers his presence most necessary. 

401. The battery commanders order their batteries to halt^ unlimber^ 
and place their guns as required. They then direct the opening 
of the fire^ and act in other respects according to paras. 147 to 149. 

402. ^ ■' ^ ^ ^ 

403. Fire should be opened as unexpectedly as possible. It should 
therefore commence as simultaneously as may be^ and be con- 
ducted by all the batteries against one and the same object^ which is 
to he indicated hg the division commandant. 

404. A division of batteries slmikl only open its fire at distances a.t 
which good results can be expected — as a rale, not over 2000 
paces. Large bodies of troops in motion, masses of cavalry, 

, reserves, &c., can be fired upon up to 2500 paces. 

405. In the action introductory to an engagement, or in that having 
for its object to contain the enemy^ fire should be delivered very 
slowly, and in the latter case one battery can be made to relieve 
another in firing, in order to arrive at a more uniform expenditure 
of aminunitioiii As the development of the action proceeds, and 
the decisive moment approaches, fire may be more active. At the 
decisive moment itself^ the infantry or cavalry masses should be 
fired upon rapidly, but always without any hurry; 

406. The joint fi<re of all the batteries is always to he directed on the body 
of troops which assumes the most threatening attitude at the moment. 

As a rule, infantry or cavalry should be fired upon as soon as 
they come within e&ctive range ; artillery, on the other hand, only 
when our troops are sufiering sensible losses by their fire. The 


" ' ' 

object of fire -will also often be accidents of ground, or cover favoui-- 
^ orr “li defence, or from which he has to be di-iven. 

4U7. _ Lheeesmiion of fin is ordered by the sound “ Gease firing,^’ which 
IS taken up and carried out in the batteries by the several 
commanders. 

408. If the division commander contemplates an advance, he gives 
after the cease fire, the sound " Forward,’^ or, for retreat, the sound 

• f To rear- whereupon the battery commanders give 

in the fai-st case the command to limber up to the front, and in the 
latter case to the rear. 

§51. 

Movement and formation for Action. 

* * * * * ^ 

n. — Duties of the Commandant. 

coaSw^Vf'^ commander of the army division as a 

coadjutor {Hilfs-organ), he makes the necessary proposals for the 
istnbution, movement, and employment of the artillery of the 
iwsion, m the order of march and order of battle, ^nd, on 
eir adoption, he issues directly the orders for their execution. 

and placmg of the dkkion ammunition park is 
S divisional artilW 
iZ, dtvmon ammunition park is always to be made 

reset. of batteries and the commander of the ammu- 

The comnmndant of the divisional artillery is responsible' for the 
IfSrt ^ batteries under him. ^e must super- 

^the takmg up of positions by them, correcting them if necessarv 


415, 


416 


417, 


418. 


419, 


• • ..wu uaiienes are to come into action topethpr 

or the working of the artU% coSplated the 

taon commandant should himself undertake theTondSt o^^ 

If it is necessary to attach guns to positions of the aimv division 
for special services— as, for instance, advanced and rear o-m^rds 

on the hither side of if TTo .x, i j “ ^position, and of the ground 
of the army dflion t W commandant 

Whcl h.™ b«. Acid W the altaitSS 


■ ^ m -■■■ 

as tliey occmr^ ia order to be able to make the most suitable dispo- 
sitions for his batteries in accordance with them. 

422. Battery commanders should be present at the reconnaissances or 
not, as circumstances may dictate. In every case, however, the 
general dispositions and the object of the action should be made 
known to them, and in proper time, so that they may be in a 
position to carry out their instructions in view of that object. 

III. — Bmploynient of Batteries according to their Calibre. 

423. In the choice ofhattenes for the different objects which occur on 
service, attention should be paid, where cmcumstances permit, to 
their mobility as well as the efficacy of their action. 

Precis. — 8-prs., by reason of their range and power, are suitable 
for dismounting enemy^s artillery, shaking the masses of his troops, 
for the attack of villages, destruction of buildings, shelling of 
troops (with reduced charges) behind entrenchments or under 
cover. Thus they would generally accompany the main body, 
being only exceptionally attached to the advanced guard when 
tillages or defiles are to be attacked, &c. They should be em- 
ployed with the rear guard when ground is to be occupied where 
a long range can be commanded. 

The 4-prs. are less efficacious than the 8-prs., but are lighter 
and carry more ammunition, and are thus more independent of the 
ammunition columns. In addition to being capable of employment 
for similar purposes as the 8-prs., they are more suitable for 
detachment, for artillery actions at distant points of the field, with 
the advance or rear guard, for turning movements or flank 
attacks, and for reinforcing the fire of other batteries. 

Cavalry batteries are suited for rapid movements over a con- 
siderable distance of ground, even in difficult country, especially 
also as an aid to the cavalry to protect their deployments, and 
in attack to increase their independence, and on occasion their 
power of resistance. They are further suited for the rapid support 
of threatened points of the line of battle, and for sudden attacks on 
the enemy^s flanks. 

XV. — Order of March. 

427* The arrangement of batteries in the order of march of the army 
division is determined by the object of the action in view. The 
following points should, however, always be boime in mind : — That 
the artilieiy should be capable of being moved up in as united a 
body as possible in proper time for initiatory action in an engage- 
ment, for its prosecution, or for its decision. To this end, the 
artillery should march not far from the head of the column. On 
the other hand, for the sake of its own safety, it should not be too 
near the enemy. 

428. In the offensive a 4-pr. battery will generally be attached to the 
advanced guard. Under particular circumstances, however — es- 
pecially when the advanced guard is to be dependent on itself for 
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a pi;otracted time— two batteries, or evT-n the wliole 
artillery, may be attached to the advanced brigade. The other 
batteries will be ranged all in one column behind the head of the 
mam body. 

429. In marches to the tear and retreats tlie arrangemeat of tlie bat- 
tenes in tbe gepral order of marcb is determined by tbe vicinity 
01 the enemy, liis intentions, the ground, and other circumstances — 
tor instance, whether the artillery should go on to false up a 
defensive position in which to receive the retiring troops, or 
whether they shonld remain in the old position. 

430. in the neighbourhood of the enemy, no special 
rules can be given as to the place of the artillery. Circumstances 
can alone determme this in each case— as, for instance, whether 
tiie enemy IS to he attacked with a portion of the troops whilst 
the remainder prosecute their flank march under their cover, &c., &c. 

"V. — Taking Position. 


" The placing of tlm battery ammunition wagons of a division of 
batteries is more difficult than in the case of a single battery. It 
mil not always be possible to avoid placing them in rear of their 
batteries, and therefore in a rather dangerous position. It ivill 
however, be sometimes practicable to place the wagons of several 
batteries together, beside or behind one another, on a favourable 
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VI. — ^Behaviour in the Offensive. 

At tlm commencement of an offensive action the divisional ar- 
tillery has to cover the battle formation of the army diyTsbn 1 v 
taking npan appropriate position. Its movements^at this time 
ben^ m no way cramped by the other troops, it carsekct the 
most favourable ground for its position without referencrtr4om 
The force of artiUery to he brought into action S Le into 
duction to and development of the en£>-ao'empii+ ,•«, aJ? into- 

VIZ whether he is merely to be occupied or seriously attacked 
(t f ft™ S’ commencement merely have 

r f ’r 

enemy should he occupied, and betrayed into waste of both'^"' 
ior precaution, a portion of the batteries should he kent in h.n l 
for unexpected occurrences, or for use f “ hand 

.Success will be all the more aSurS Z iZ Z ! 
developed in the earlier stages, and the oreater Z nT which is 
which remain over, with which to “'^’^ber of guns 

time and place with a superior fire. 
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439. The most effective position for artillery is on the flanhs. The 
hatteries can there remain in action longest without hindering the 
inovements of the other troops, and thereby most effectively draw 
the enemy^s fire off the troops on to themselves. Positions on both 
flanks cover the front best. Tinder particular circmiistances, also, 
the divisional artillexy, or a part of it, can be placed in front of the 
line ; and to this end, the ground in front of the larger gaps in the 
line should be chosen. 

If, however, the point is to decide the action by a superior 
development of artillery fire, then the whole divisional artillery 
should be united in one suitable position. 

440. In order that any artillery on the flanks should be able to act 
continuously without being disturbed, it should be protected 
against immediate attacks on its flank, either by having an 

on impassable ground, or by being covered by our own troops. 

441. If the artillery can continue its fire on the enemy from its 

original positions uninterruptedly during the advance of the other 
troops to the attack, it is of great advantage. ^ 

Where this is not practicable, a portion of the batteries, or in 
pressing circumstances even the whole divisional artillery, must 
follow the advancing troops, in order to break by their fire the 
opposition of the enemy^s infantry. Such advance should be 
effected successively by batteries, so that the fire should never be 
altogether discontinued. ****-5f^^^^-^^^** 

442. The artillery awaits the result of the attack with guns in action. 
If it is unfavourable, it checks the pursuit by the enemy through 
its fire. The batteries are never to retire at such a moment, and 
must wait firmly, even under musketry fire, if the repulsed troops 
are to be reassembled under their cover, and the attack by the 
second line is to be suppoi4ed. 

At such moments the artillery should look out for cavalry 
attacks on the flanks of the infantry, and defeat them by their 

.'■■fire. ' ■ ■ 

443. If the attack succeeds, a portion of the divisional artillery 
should hasten forwards to join the infantry, which at this moment 
is generally left to its own support. The other batteries keep up, 
in the meantime, a lively searching fire on the enemy^s reserves 
from their advanced positions on the flanks, with a view of hinder- 
ing their being brought up. They will only be advanced to the 
front when the infantry has established itself in the new position. 

444. With a view to the above, the artillexy should seek to choose 
their last positions, befox'e the infantry attack is delivered, in such 
manner that they may be able to command the interior of the 
enemy^s position as long and to as great a depth as possible. 


VII. — ^Behaviour in the Defensive. 

445. On the defensive, fighting by fire is more particularly resorted 
to. The principal rdloy therefore, generally falls to the artillexy. 
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In sucli cases the other arms should always regulate their position 
^ by that of the artillery. 

446 . ****** Under every circumstance^ a reserve, how- 
ever smll, should be kept in hand. 4-pi*. batteries are the best 
adapted for tMs. 

447 . ****** positions are those which are well 

advanced, whence the enemy can be well searched and taken in 
flank durmg his advance. For the occupation of these, 8-pr. 
batteries should be selected, all subdivision of batteries should 
be avoided, and they should be protected against immediate 
attack by other arms. 

448. * * * * * * 

449. The batteries should be kept, as far as .possible, hidden before 

commences, and be only brought into position when 
tile light begins, advantage being taken of the ground in eveiw 
way m so doing. ■ ^ 

450. On the defensive, the fire of the artillery should, as a rule, be 
directed and concentrated on the enemy^s attacking troops. Artil- 
lery should only exceptionally undertake a duel against artillerv 
and indeed only when the object in view is to draw off the enemv’s 
lire from our troops on to the guns.^ Firing on the enemas 
pns leads commo^y to no issue j batteries should generally fire 
on the mf^try. The columns which are pushing on the most 

A Ki always the most appropriate targets. 

^ ' fW artfilery has got its range, and attains a superiority, 

t^ e batteries should shift their positions from time to time, if the 
state of the action m any way permits, in order to throw obstacles 
Ms enemy\s judgment of the distance and laying 

If the enemy’s infantry advances to attack, the whole of the 
artdlery in reserve must be brought up into line towards the 

TO til® last in the position taken 

up and in case of pressing need even sacrifice its guL. 

of 

Self-sacnfice piust be shown in protecting the retirement of the 
otter arms, and in facilitating their refoimincr. ot th<. 

Whilst a portion of the divisional artillery goes back quicklv 
' * up rallying positions, the remainder keep with the troop^ 
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to ’ 


aliowpd to the artUlery foi-mation 

very advisable to incroase, wlieto the ffrottnd admits tl artillery it would seem 

which is usual. Would jiot a balterv of suns on the ,* .I"''''"'*''™ S“>is much beyond that 

assailant in a battery formed at double intervals or intewal '“‘“““““b formidable 

directed on individual guus ; shelU bursttoe in the 1^0^ i ‘ ''' ^0 

unusual care and a^uracy wS Te“ would be melfective. It would seem 

circiiuis!ancep.--'r„. necessary to make the tire effective under these 
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so as to support tliem at any moment in making head against the 
'enemy. 

The fire of the guns which hold the rear should be directed 
principally on the enemy^s pursuing infantry and cavalry ; and in 
the case of attacks at close quarters, the defence should be main- 
tained with case shot up to the shortest possible ranges. 

454. The order in which the batteries should I'etire is determined by 
the progress of the action, and will be ordered by the commandant 
of divisional artillery. It depends on the views of the superior 
commander to decide whether the batteries should hold on in the 
positions, even to the sacrifice of their guns. As a mle^m detach- 
ment of gum should qidt iU position m action without orders from a 
superior, 

455. In the case of attacks by cavalry, a resolute maintenance of its 
position by the artillery, and a rapid, cool delivery of fire of case 
shot, has generally the best results. On the other hand, a hurried 
quitting of the position, in order at the last moment to seek refuge 
among the infantry, generally only leads to confusion, 

VIII. — Change of Direction of Fire. 

456. 457. ^ ^ * 

458. In every such case (of partial change of direction of fire), a 
division of batteries should never let itself be led away to a 
scattering of its effect by immaterial secondary considerations. 
The principle of the united harmonious action of the whole 
divisional artillery towai'ds one and the same object should always 
be iipheld. 

IX. — Changes of Position. 

459. Batteries musty m order to fire with offecty remain as long as gmsihle 
in their positions. They should only leave those positions when the 
object of action is either attained or is no longer attainable, or 
when a longer continuance in them only brings danger without 
contributing to the decision of the action. 

460. The distances between the positions of a division of batteries 
in advancing or retiring should, as a rule, not he less than 
500 paces. 

461. The advance or retreat of a division of batteries should be effected 
generally successively, by one or two batteries at a time, so that 
the fire should not be interrupted. The movements from one position 
to the other should he carried out ujith rapidity y but with order and 
regularity, and the interruptions in the action be reduced to the shortest 
possible. Every accident in the ground affording cover should be 
taken advantage of in making a change of position undertaken in 
view of the enemy. Consideration should be given to the direction 
of the fire of the batteries in rear in carrying out the movement. 

§ 52. 

Replacing Ammunition, 

462. The replacing of the ammunition, expended in action is effected 
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by battery aiTangement according to § 20. Tliey sboiild bave 
made known to them the positions of the arnmnnitioii reserYe and 
of the division ammunition park. 

* ■ -jf ^ , .“X- 

■■§■■ 53 .. 

Conduct of the AmminUion Beser've* 

465. The placing and moyement of the ammunition reserve will; in 
general; be regulated by the commandant of the division. 

The commandant of the ammunition reserve acts according to 
the provisions of § 21. 

He roust on no account omit to keep himself informed of the 
position of the division ammunition park. He must ascertain the 
. best road by which to reach it; and keep up a constant communi- 
cation with it. 

* , * * , \ ■ 

468. Any battery detached to act in a distant part of the field; should 
have an ammunition reserve sent after it to wherever the ground 
and the state of the action may dictate. 

^ ^ 

§ 54. 

Us.corts for Ariilleij, 

^ (See § 24 generally.) 

Section 6. 

Ilomnrs and Salutes, Marching Fast, 

Section 6. 

§ 58. 

Procedure in the Manoeuvres of a division of Batteries,, 

497; 498. ****** 

499. The principles of the exercise of a division of batteries being 
detailed in § 31; it is only necessary to make the proviso that the 
separate movements are not to be indicated beforehand; nor should 
they be allowed to have the character of movements got up for 
shoW; hut they should always be carried out with the single purpose 
of ^ the development of an idea based upon a distinctly assumed 
ofiensive or defensive object of action. 

500- The rules given for carrying on the field manoeuvres of a battery 
in § 30; apply generally to the division of batteries also. 

501. Every divisional commandant should remember that in real 
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service the several batteries would generally receive their orders 
from him verbally^ as to taking up positions indicated to them for 
a particular object at a particular moment. The most thoroughly 
intelligent control on the part of the divisional commandant is 
therefore as necessary to ensure the satisfactory co-operation of 
the whole in the pursuit of the common object^ as the clever 
handling of their commands by the battery commanders and a 
sound training among the men. 

502. Every field manoeuvre should be based on a practicable tactical 
supposition^ and aim at the realisation of a clearly defined idea. 
The commanders of batteries and of the ammunition reserve are 
always to be informed before commencement of the movements 
as to the idea of the action and of the subsequent operations^, and 
they should in turn acquaint their subordinates. 

503. In all movements and taking up of positions the battery com- 
manders must be accustomed to avail themselves to the utmost of 
the advantages of ground^ and should always keep in view the 
requirements of the general combination and the common object. 

504. The following succession recommends itself as suitable in practice 

of fiQldi The assembly of hatieries in a common ren- 

dezvous at a fixed time^ but by different routes; the forming up of 
line from column of route or column ; the advance into position for 
action ; the reinforcement of single batteries in action^ &c. Later 
on^ the division can be treated as divisional artillery^ the other 
arms being supposed. Here the distances and intervals in the 
order of mai*ch and in line should be kept as closely as possible to 
the real intervals^ &c. The batteries will be summoned by the 
adjutants or the orderlies^ and shown to their ground by them. 

In this manner the commandant of the division exercises himself 
in giving orders, the commanders of batteries are practised in 
taking them up and executing them, the adjutant and the orderlies 
also in the transmission of short verbal messages. Finally, the 
division will be regarded as reserve artillery^ and will practice the 
advancing of batteries simultaneously by different parallel roads 
to a common position, and also changes of position. 

505. In field manoeuvres the actual ground should be accepted in its 
configuration as it is; all comphcated suppositions should be 
avoided ; the movements should be executed in the simplest forms ; 
and flank movements, which rarely occur in actual service, should 
also be but rarely exercised. 

506. Batteries should practice the exercises refei'red to in para. 261, 
when in positions in action. 

507. When the manoeuvre is carried out by two divisions of batteries 
opposed to one another in the spirit of para. 262, the movements 
should be made to cease when the position which probably will 
decide the action has been taken up. The commanders and 
officers, &c., should repair to the eneiny^s position, and from 
thence judge of the bearings of their own position. The concluding 
discussion on the manoeuvre should be held when both sides are 
present. 
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OHAPTEE HL 

Eegtoations foe the Eeseeve of Aetillfey of an Aemv. 

Section 1. 

S 59. 


Freeh , — ^Tlie reserve of artillery is composed of two or more 
divisions of artillery, under a colonel. ^ ^ ^ ^ ^ The 
ammunition reserves remain, as a rule, with their divisions. 

§ 60. 

Formation and Telling Off, 

511,512. ^ ^ * 4^ * * 

513. The divisions composing the reserve artillery of an army will 
always be named after the commandants in charge of them. 

§61. 

Duties of the Commandants, 

514, 515. ^ ^ 

51 G. The commandants of divisions should place themselves where they 
can best supeiadse and control their own batteries, and a].so be 
readily accessible to receive the orders of the commandant of the 
whole. 

517. The commandant of the reserve artillery remains, as a rule, in the 
centre of his command. Being, however, not tied to any spot, he 
should leave word, in case of protracted absence, where he is to be 
found. Somebody should be left behind, in the place he has last 
quitted, to send any reports which come in after him. 

§ 62, 

Command mid Iss^xe of Orders, 
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Where two or more divisions are united, it becomes no longer 
possible to order the movements on all sides by word of command. 
The commandant then makes use of his staff in transmitting 
orders^ either Verbally, or in important cases even in writing. 

520. ****** 


Movement and Formation for Action, 

521. In the emj)l&pnent of several dhishns of batteries as a masSf the 
character of its me as a prhm^id arm should he constantly niaintained. 
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522. * ^ ^ 

523. As a guide to its mode of employment^ it can only be said that 
artiUeri/, wlien io he employ edenma^se^ slioiildeome drmiMcmeo'mly and 
unitedly into action; it elmdcl avoid fire at lony ranges ; should move 
to wUhin a thoroughly effective range of the enemy, and concen trate its 
fire on a common object. 

524. In the attack of an enemy who is unshaken^ where a formidable 
resistance is to be expected^ a prepax’atory position may be taken 
up at an intermediate distance^ and the advance to the decisive 
range be carried out only after the enemy^s artillery has been 
cannonaded. 

525. 526. * ■ * ^ ' * ; 

527. Before the action, the commandant of the reserve artillery should 
be guided generally by para. 421. His weightiest care is always 
to have the most thorough Immoledge possible of the grotmd, he 
may direct the divisions how to avoid obstacles, and be able to 
lead them forward at the right time, and deploy them in the right 
places. 

In the reconnaissance, a genei’al idea of the ground can be ob- 
tained from elevated points with the aid of good maps. The 
practicability of roads, and the amount of room afforded in the 
contemplated positions has to be ascertained by the commandant, 
by the aid of his staff* and of the adjutants of divisions, who are 
sent to examine them. 

* ^ ^ * * 

530. Since safety against direct attach in a direct sense is an indis- 
pensable condition in the employment of a large mass of artillery, 
the movement and the position in action of the artillery reserve 
should be covered by large bodies of infantry or cavalry. The 
orders for their movement, &c., should proceed from the com- 
mander of the troops. The commandant of the artillery reserve 
should, however, always take into consideration the protection which 
he will require, in order to be able to prepare for the execution of 
the task he is charged with without hindrance, and to carry it out 
with vigour. 

531^ * ^ -sf 

532. The position in action should not present an unhrohen line. It is 
even advantageous to form up in several separated lines, particu- 
larly when the enemy^s masses can thereby be taken obliquely, 
and when large intervals can be left free for the advance of the 
other troops to the attack. 

533. The fire of the artillery reserve should be crushing j caiTying 
confusion into the enemy^s order of battle before he can find time 
and means for counter measures. The saving of ammunition, and 
even considerable losses, must be disregarded when great objects 
are to be attained. 

* * * * ' '■ * 


76 


537. * ’* "^ * * ^ In case of retreat the commaudant names 
those divisions which have to cover the further retreat ; indicates 
the positions they should occupy^ and acquaints each with their 
lines of retreat^ so that no disorder or entanglement of the different 
columns should ensue. 

538. When a large mass of artillery is assemble! d%wmg ^eace mancemres 
for a common object, manmnres should always be practised, and not 

The commandant should change the manoeuvring ground as often 
as may be. He should give out the necessary suppositions for the 
strength and position of our men and the ehemy^s forces, and 
carry out the movements according to a governing idea. The 
commandant should communicate this idea to all those holding 
independent commands under him. The movements which are to 
follow are either to be made known in general terms beforehand, 
or, if the commandant reserves the issue of such orders for himself, 
they should be explained at the close. . 

Section 2. 

Regulations for Parades of Large Bodies of Artillery, 

^ * 5k 5{C ^ 


Appexbix. 

Formation of Ammunition Columns, 
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Introduction. 

There arc a great many instructive lessons to be gained by a study 
of the attack and defence of fortresses in the last campaign. Twenty 
fortresses in all surrendered to tbe German arms^, and there were only 
two which were not reduced — vm.y Langres, which was masked^ and 
Bitsch, which, from its position, did not allow of a serious attack in 
form. 

The twenty sieges, which were continued until tbe surrender of tbe 
fortresses, exemplify practically all tbe different conditions with wliicli 
the science of the subject had made us acquainted, from the blockade 
and the surprise to the regular formal siege. Although tbe infor- 
mation at present available is not sufficiently detailed to permit of the 
construction of any definite theory with regard to tbe future conduct 
of sieges, yet it is very certain that tbe method of siege hitherto in 
force is no longer applicable in tbe present day. Oonsequently everyone 
who reflects on these matters forms his own opinion on what should be 
done in future, and bases it on all he has experienced, heard, or read 
during the last war. 

Ill the following pages I will give my views on, this subject, hut first 
of all would premise that they have no claim to be considered complete, 
and, from the insufficiency of my own knowledge of many of the facts 
of the last campaign, they must be subject to change. I would further 
remai'k that I have assumed the existing siege materiel as the type, 
and have refrained from speculating upon any new inventions, so as to 
confine myself exclusively to the subject under its present conditions. 

Investment- 

^ Before the siege of a fortress can be resolved upon, we must be 
victorious in the field; and in order to be able to capture the fortress, 
either a numerical or moral superiority is necessary on the part of the 
besieger. :v 
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After tliis victory in the field has been gained, the besiegen* may march 
npon the fortress with the intention of opening the siege ; but before the 
siege materiel can be brought up and arranged with a. view to com- 
mencing the attack, the fortress must be invested on all sides. 

If the defender is capable of assuming the ofiensive, lie ^yi\\ endeavour 
to hold as much of the ground in front of the fortress as possible, so 
that the armament of his batteries may be completed with the least mo- 
lestation from the enemy^s fire, and will occupy and entrench liimself 
temporarily on any points which may be >suitable. The besieger will 
endeavour to prevent him from doing so, and to throw him back into 
his works. Engagements in the field on a larger or smaller scale will 
ensue, terminating with the investment of the fortress. To efiect this 
the besieger establishes himself firmly on those positions offered by the 
ground, entrenches himself with his field gims within teinporaiy for- 
tifications, and thus cuts off the defender's communication with the 
surrounding country. 

The theoretical question then aiises, Wliere, and at what distance 
from the works of the fortress, should these positions be selected 
In practice, this question has received many different solutions. On many 
occasions the positions were so close that the siege artillery commenced 
its fire for the reduction of the fortress as soon as it was mounted in 
them; others were at a greater distance. In reality, the choice of 
position is dependent partly on the ground, partly on the energy with 
which the defence is conducted. 

There can be no question that an energetic besieger, merely from his 
superiority, should be able to throw back the defender into his lines, even 
if in doing so his numerous field guns are involved in a struggle against 
the enemy^s garrison guns as long as the process of investment lasts ; the 
field artillery meets with some loss, but will certainly not be annihilated. 
But it is another question whether we can maintain ourselves in this 
position for the i^equisite time without being exposed to great loss in 
consequence of the close proximity of the garrison guns, and also to the 
excessive exertion consequent on a perpetual state of readiness for battle, 
and thereby endangering the result of the siege ; for field artillery lacks 
the requisite ammunition to keep np a constant fire clay and' night. 
If the siege artillery, with the necessary supply of ammunition, were at 
hand, so that it could be placed in position and in readiness to open fire 
in one or two days, then wo should hold provisionally with our field 
guns those positions which we have won by throwing the enemy back 
on the fortress. This is, however, only very exceptionally the case. 
On the contra,^’', days— even weeks— may pass before the first shot 
from a siege gun is fired, and until then we cannot engage our field 
troops within the most effective ranges of the fortress. Consequently, 
less forward positions are sought for, and only the outposts are left 
in front, their supports and reseives being drawn back more or les>s 
according to the giound. 

There is nothing to prevent the defendei* from now driving in our out- 
posts on the main position, in order to re-establish himself in front of the 
fortress. The besieger should oppose this, and throw him back into 
the fortress. In doing so, many engagements, more or less severe, 


will take plaee^ wHicli;, unless tlie, defender lias lost all energy/ must 
be carried so far that tbe latter is only allowed to occupy so mncli 
of tlie gTomid in front of the fortress which^ if occupied by the besieger^ 
would expose the main body of the outposts to the fire of the artillery of 
the fortress. 

It may be assumed^ therefore^ that the defender finally succeeds in 
piisliing forward Ms outposts to a distance of from 1000 to 2000 paces 
beyoncl the fortress, whilst the besiegei'^s line of outposts can seldom hold 
its position wdthin SOOO paces, and as a rule is even further distant. In 
short, the besieger eventually remains at a distance of from 2500 to 
4000 paces. .. 

Instances have occurred in the last campaign where the defender has 
scarcely ventured out of the fortress after its investment, and the besieger 
has been thereby enabled to establish Ms first batteries witMn 1800 paces. 
W e will, however, in theory assume that we are opposed to an enemy 
capable of an energetic defence. 

Choice oe the Feoxt oe Attack. 

During the investment and the engagements resulting therefrom, 
a reconnaissance is made of the fortress, for the purpose of selecting the 
front on which the attack is to be directed. In this matter, certain 
points due to recent inventions are of decisive moment, which in no way 
affected former sieges. 

Firstly, the materiel which is used in sieges is so considerable that it 
is of great importance to have possession of a railway leading from the 
base of operations to the siege park. Not only the weight of the 
guns, but still more the weight of ammunition expended daily, which 
has to be replenished from the rear day by day, make this means of com- 
munication very desirable. (At Paris nearly 3000 centners'^ of ammu- 
nition were fired away daily ; at Strassburg a sfcill greater number). 

The situation of the railway at our disposal will therefore have con- 
siderable influence on the choice of the front of attack, especially in large 
foilresses ; and it may happen that we may prefer to attack a stronger 
front because our work will be made easier by the greater abundance of 
matmel\yrQ!\x^\i by railway, than a weaker front which has to be supplied 
by land transport. In smaller fortresses this question is in certain cases 
of less importance — ^if, for instance, the road leading past them is not too 
far distant and inconvenient. But the larger the fortress, the more im- 
portant the question; audit may be asserted that a large fortress 
favourably situated, which has all the resources of art at its disposal and 
is well defended, can only be captured by a regular attack if the 
besieger has a railway at disposal, because he can by its means alone 
provide a superiority of materiel over the enemy. 

Another point which has recently affected the choice of the front to be 
attacked, is the increased effect of our guns, both as regards their range 
and destructive power. Hitherto, those fronts which were deemed 
unassailable were not strongly protected, aiid works which once com- 
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manded the entire ground in front, can nowbe themselves commanded from 
heights to which, on account of their distance, no attention was paid in the 
original design of thefortress. Besides, all the fortresses at present in ex- 
istence were not designed to withstand the effect of our modern siege guns . 
The defender may remedy this evil in time of warby temporary works, an d in 
time of peace by improving the fortresses, but he will not entirely remove 
it ; because no state is sufficiently rich to be able to raze all its fortresses 
to the ground, and the improvements can never be anything else but 
patchwork. Moreover, it is no longer possible to hold the ground 
within range of the guns of the fortress free from cultivation ; because 
this myon has enlarged so much from an extension of the range of the 
guns, that the state would not have the means to do so. Prom all that 
has been said, fronts of fortresses are weakened as regards their capa- 
bility of resistance 5 and where at one time only, perhaps, a single assail- 
able front could be found, we can now find many, and it thus becomes 
more easy to seek out a front mth available railway communication. 
Hence we see that the relative position of the line of railway carries still 
more weight in the choice of the front for attack. 

Lastly, there is another point which has become of importance in the 
choice of the front for attack in the present day, and that is the one 
which we have previously mentioned — ^the impossibility of holding the 
ground within range of the guns of the fortress free from cultivation — 
and that, in consequence of the great eSective range of artillery, 
points and positions can always be found from which the fortress can 
be bombarded, and in and behind which the besieger can operate unseen 
by his adversary. The relative situation of such points to the fortress, 
and the possibility of securing them during the investment, will have great 
influence in determining the front for attack ,* and owing to this circum- 
stance, fronts which have been hitherto considered unassailable are, in 
the present day, the more favourable for attack. 

Duties op the Besiegixg Tboops. 

The front of attack having been decided upon, the plan of attack must 
be settled, the necessary preparations made, and the duties of the 
besieging troops regulated. 

As regards the arrangement of duties, next to nothing is prescribed in 
our regulations and text-books, and consequently different methods have 
obtained at the various sieges. As a general rule, the duty of 
issuing the orders on this subject devolves upon the general in command 
of the besieging forces ; the artilleryman and the engineer, however, 
may make proposals affecting their respective branches. Field troops 
are almost always necessary to second the arrangements both of the 
artilleryman and of the engineer, and the companies of artillery 
and engjiieers employed in the siege become fresh additions 
to the already organised units of troops, and have to be dis- 
tributed and rationed. ' If both these matters are arranged by 
amy head-quarters, the general commanding the siege troops 
becomes burdened with a lot of executive detail which should never be 
brought before him, because it has nothing whatever to do with the 
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chief duty of directing the siege. Again, much time and power would 
be thereby wasted, and the danger incurred that many a fav'ourable 
opportunity might slip by unutdised because it cannot be seized in 
the nick of time. 

For instance, taking the case of a large front of attack, if orders as to 
the rationing and distribution pass fi’om army head-quarters through 
the senior officer of artillery to the artillery, much time will be lost ; 
and if the engineers and siege artillery have to send in demands to army 
head-quaidors for every man they require from the infantry, they must 
take into account the time necessary for issuing’ the order in senffing in 
their requisitions, which in a large body of troops may be as much as 
forty-eight hours. If it turns out in the course of the siege that the 
enemy takes a false step, or has become weakened by our fire, this may 
be turned to account by setting some spades to work, but this will not 
be possible on the succeeding night, and by the second night the oppor- 
tunity will probably have passed by, on account of the counter measures 
of the enemy. The same holds good should the fire of the besieged 
have pressed heavily upon the besieger at some point or other, neces- 
sitating the throwing up of considerable cover for protection ; this 
would have to ‘be left undone until the next night, by which time 
the whole of the batteries of attack might have been destroyed. 
Moreover, the artillery and engineer troops employed in the siege are in 
perpetual conflict with the field troops if they are rationed and dis- 
tributed by direct orders from army head-quarters. 

On many occasions the arrangement has obtained of incorporating 
the artillery and engineer forces employed in the siege with the tactical 
unit of the mixed arms (the Division), and assigning them to it for all 
matters connected with distribution, rationing, jurisdiction, and requisi- 
tions for working j>arties. The Division, which had one or two divisions 
of artillery under its orders, supplied the working party required by these 
garrison artillery companies from the field troops on the principle that 
the following was the maximum effort of which each man was capable : — one 
day outpost, the next day working party, the third day rest. If the re- 
quisitions for working parties by the siege artillery or engineers were in 
excess of the amount the Division could supply, taking the foregoing rule 
into consideration, application was made to their cotj^b d^armh, &c., for 
assistance from the other Divisions. It should here be remarked that the 
main body of the advanced guard and the reserve to the outposts may be 
frequently employed perfectly well for throwing up earthworks, when they 
are not taking part in the relief of the posts — if, for example, the work to 
be done lies within the nrj/o)h in which the reserve is posted. A closer 
union between the siege troops proper and the field troops is established 
by assigning them to a Division, and a greater interest on the part of 
the field troops in the progress of the siege works. I would therefore 
always advise such an organisation, and the force of siege artillery should 
consequently only be placed under the direct orders of the general in 
conunaud when the fortress is so small that the siege army does not 
exceed the strength of one Division. 

The proposed plan, where it was carried out, moreover solved practi- 
cally, in the most advantageous way, the question of the share borne by 


the personnel and maUriel of field artilleiy in sieges; for when tlio 
Division commanders did not want their field batteries in positions, tbo 
officers, N.C. officers, and men were employed to aid the siege artillery; 
and it frequently happened that a whole field battery, with the aid of a 
working party of infantry, built a siege battery, and employed its liorses in 
dragging up the guns with which it was to be armed, so that the garrison 
artillery had only to superintend the armament and serve the guns. If 
the field artillery of the Division was insufficient, thci Division applied 
to the corps eVarmk, which gave a working party from the corps 
artillery* 

It ultimately resulted that seven to eight guns per company of siege 
artillery were peimianently kept in action, whereas in those cases where 
there was no such organisation of the duty, only four guns per company 
could be maintained. In no case, however, were any men supplied by 
the field troops for the service of the siege guns, but only officers of 
field aiiillery on some occasions. 

It is only natural that many circumstances will influence these 
arrangements differently, and necessitate other .measures — a>s, for in- 
stance, in sparsely populated districts, when we spread our cantonments 
more widely, and in populous districts keep them more closely together; 
or in a good season, when we can canton, bivouac, and encamp ; or in 
bad weather, when we may have to build huts. At all events, the greatest 
impoiiance must be attached to an early organisation of the interior 
duties and of the arrangements for command, so that orders may be 
carried out as rapidly as possible. Only when this is the case will 
everything work smoothly, and the siege be conducted with energy. 
In all former regnlations, text-books, and historical accounts of sieges, 
sufficient value is not attached to organisation; yet the proper conduct 
of the siege is as much dependent upon it as the correct employment 
of field troops upon a proper order of march and a well-regulated dis- 
tribution of troops. 

In conclusion, it may be remarked that perfect harmony in the arrange- 
ments of the artillery and engineers is pre-supposed. This can 
only he pemanently secured by the daily conference of the com- 
manding officers of the two special arms, and their mutual agreement 
as to the works to be carried out, and the proposals to be submitted 
to the general in command of the siege. The importance of having 
their quaiiers and offices close together cannot be overrated. 

If the troops of the special arms are incorporated with the Divisions, as 
before mentioned, the senior officers in command of those troops should 
assume the chief direction of the works, and, like the chief commanders 
of the engineer corps and of the siege artillery, act in concert by constant 
personal intercommunication. 

Deteeminatiok of the Plax op Attack. 

A detailed plan of attack can no longer be drawn up, and the work of 
the first night, first day, and so on, predetermined, as in the time of the 
great Vauban. In consequence of the increased range of fire-arms, 
we are compelled in the present day to remain at such a distance from 
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the ibrtres.s tliat we are iinaHe to recoimoitre and see all the points 
bearing upon tb.e problem ; and we cannot^ in a previous arrangement of 
the plan of attack^ reckon witli certainty upon being able to deter- 
inine the point where the breach is to be made and the fortress 
stormed. Yet from the very commencement we must have a clear idea 
ill which direction (approximately) we intend to enter the fortress, 
because the extent of front of the siege works and the measures for 
capturing Gther works are regulated by it. The situation of the 
siege, park, and the position of the intermediate depots, &c., ai'e espe- 
cially guided by it. 

The plan of the siege will no longer, as of old, commence with the 
aiTangements for opening the first parallel; for with the present 
effective range of fire we cannot now commence by opening a pai’allel 
at 800 paces from the foi’tress, and, on the other hand, the fire at a 
closer distance is now so annihilating and decisive, that the principal 
work is done when we arrive within 800 paces, and the decisive 
result will not be very long delayed when that point is reached. 
Taking as the starting point the general situation of the intended 
breach, the plan of siege is provisionally limited to those steps which 
have to be taken for opening the first parallel. We shall revert to this 
when speaking of the conduct of the siege. 

Preparations eor the Siege. 

The preparations which the investing troops must take in hand before 
the siege artillery arrives, consist chie% in preparing the brushwood and 
wood, in forming the siege park and the intermediate depots ; taking 
for granted that the entrenchments thrown up by the investing troops 
for ensuring the investment against sorties are not neglected. 

The preparation of the brushwood, wood, &c., was undertaken by 
the siege artillery in very much the old way, the entire working 
party being detached to a certain point where they worked under one 
commander. This arrangement entailed many disadvantages. In the 
first place, the working party had at times to march some consider- 
able distance to the spot, and their time and energy were thus wasted ; 
again, tbey were withdrawn from their cantonments and posts, and were 
consequently not where they would be wanted in the event of a large sortie. 
The consequences were that working parties could only be told ofi* from 
the reserves, and therefore much less work was done. Lastly, the 
constant marching ofi* of troops in the direction of the place of work, 
disclosed the position of the siege park to the enemy. 

In consequence of this, the materiel in question was provided in a difi 
ferent way at other places. The troops received the order simply to deliver 
daily so many fascines, so many gabions, &c., at the points where the 
parks of mainiel were established ,* how and when the troops were to work 
was their affair. This arrangement can be very easily carried out as a 
part of tho previously proposed organisation of the whole duty. The 
places for collecting brushwood should naturally be selected in those 
cantonments occupied by batteries or companies of field pioneers ; the 
field artillery (field 23ioneers) execute the work, receiving assistance 
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from those infantry cantoned alongside of them. Under these eircnm- 
stancesj everybody is in readiness for fighting. If there is a sortie 
and the troops have to fight^ their work for this day remains in arrear. 
The teams of the batteries, hooked into country wagons, transport 
the maimel as it is made to the depot. 

In this way it became possible to collect fascines, c%c., on the third 
day after the issue of the order. On the first day the (fascine- 

trestles, fascine-chokers, &c.) was collected, on the second day the 
fascines were made, and on the third delivered. 

If there are not sufficient men belonging to the siege artillery and 
engineers available, the field artillery and field pioneers must form 
temporary park-administrations organise the 

maUriel^ and to arrange and administer it. The daily quantum to be 
delivered must be so calculated that all the throwing 

up of the batteries and communications np to the last night of the 
building of the batteries preparatory to opening fire, is held in readiness 
for use. A reserve of 25 per cent, should be provided against con- 
tingencies. 

The choice of the point at which the supplies of brashwood are to be 
delivered is of great importance, as it depends on the place determinecl 
for the siege park, and any farther transport of the brushwood after it has 
once been collected to some other place is a very endless work, which 
happens just at the time when the teams are more wanted for other pur- 
poses, and the course of the siege may be delayed in consequence. 

The siege park should be so placed that it is well out of range of 
the enemy ^s guns, and should therefore, as a general rule, be situated 
not much less than a German mile* from the enemy^s most advanced 
work^ 

The brushwood depots are the nearest to the enemy, then comes the 
gun park (including machines), then the ammunition depot, and 
furthest ofi*, the laboratory store and powder magazine. To avoid 
unnecessary labour in transport, the gun park and the ammunition 
depot should be situated close to the railway. 

If the siege park lies at some distance from the ground on which we 
are about to open our attack, it follows that a great many horses arc 
necessar}" to keep up the communication, and these horses should be 
exclusively for the use of this park. This circumstance, and the necessity 
of erecting workshops in connection with the siege park of very varied 
kinds, make it desirable that the park should lie situated near some 
largo town which offers sufficient accommodation for men and horses. 
If this condition cannot be fulfilled, a considerable number of huts 
must be built. 

It is of course assumed that the siege park should lie tactically pro- 
tected—that is to say, behind the most rearward lines of investment — and 
when necessary it should he sun-ounded with temporary works or field 
fortifications, so as not to be exposed to a sortie. 

Another preparation which can and should be made before the amval 
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of the siege artillery^ is of all those batteries which caa 

be built iiaseea by the enemy (mask^^ 

In consequence of the great distance of the investing troops from the 
fortress^ and the impossibility of- reserving all the ground in front of the 
fortress free froiii cultivation; there will always be strips and points on 
which the besieger; unseen by the enemy; can build his batteries — of course 
within the fcvpii guarded by his outposts. These batteries may; per- 
haps; be screened from the eneniy^s view by undulations of ground; 
wallS; gardens; hedgeS; woodS; or what not. All such favourable pointS; 
after being reconnoitred; might be mai*ked out as siteS; provided that the 
building of the batteries on those spots tallies with the general plan of 
attack. Their construction devolves upon, the field artillery of the 
besieging corpS; aided by soldiers of the line; in accordance with the 
before-mentioned organisation. 

It is of course pre-supposed that the command staff of the siege 
artillery has by this time arrived; and that the officer in chief command 
of the siege has approved of the proposals for the sites of the batteries. 

It is now time for me to speak; first of all; of the construction of 
batteries. 

CONSTEUCTION OF BATTERIES. 

Ill the twenty sieges of the last campaign; fully 500 batteries were 
thrown up. The descriptions varied very much. Hone were built 
according to the old regulations; or if they werC; they had soon to be 
altered. This involves no reproach upon the regulations; for the effect 
of guns is now very different to that on which the regulations were based. 
The french; who adhered to their regulations in a most pedantic way, 
smarted for it bitterly; their batteries being speedily divsmounted. 

I will now mention the main points of those types of construction 
which were most commonly used; and in doing so will suggest any changes 
which I believe should be recommended for any future siege; and on 
what occasions they would be desirable. 

1. Usual form of hatter?/ , 

A depot is organised; the batteries are commenced on the first night, 
the parapets having a considerably greater thickness than in the regu- 
lations (minimum thickness of 24 ft.) ; between every two guns a hollow 
traverse with a thick covering of eaxth; orelseabomb-proof screen between 
every gun ) no embrasure; but merely a trough-shaped indentation on the 
crest; usually scooped out with scrapers; and a covered space for the 
detachment close at hand; with arrangements for keeping it warm in 
winter. 

These batteries could not be finished in one night ; two at least are 
required; and more if the ground is difficult. This description of battery 
is especially to be recommended for those which can be built masked; 
and are not unmasked until their aimament is completed. These bat- 
teries will be usually the first which are built; and therefore; if the siege 
is properly conducted; those which as a rule have to sustain the brunt 
of the enemy's firO; and they should consequently be of the strongest 
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construction. Since tliey are built masked, they will^ be built on the 
worst ground — ^in woods, gardens^ on the sites of buildings, &c. 

From experience of these batteries, I would wish to recommend the 
following : — 

The coverings of earth should be as thick as possible. If the ground 
admits of it, the batteries should be made rather more than mmlen ; the 
hollow traverses should have a considerable covering of earth, otherwivse 
rifled projectiles impinging upon them at high angles of descent go 
through them. The thickness of earth over the traverses should not be 
visible above the crest of the battery, or it would facilitate the enemy^s 
aim ; consequently the interior space should be constructed lower than 
the interior of the battery, provided the drainage arrangements permit 
of it. The same holds good as regards the shelter for the detachment. 
On some occasions, wood timbers have been laid from the bomb-proof 
screen to the parapet, to form a shelter for the detachment. This 
is a fatal measure, because splinters of wood increase the losses,* 
and again, beams and planks give no protection, and a shell penetrating 
into the covering has a very bad influence upon the occupiers, as usually 
there are many men inside, and a man who goes to the place for I’est does 
not like to have his repose disturbed. It is to be recommended, when 
practicable, that the interior space should be deepened when the battery 
is finished, and that the platforms alone should remain as they were. The 
men thereby gain in cover. As a general imle, let them dig as deep 
as they can. Instances have also occurred where no embrasure-like 
troughs have been made, but the crest has been sloped from within out- 
wards parallel to the angle of projection of the gun. This is only suitable 
in light soil, otherwise the rain-water draining from the crest inundates 
the interior of the battery. It has been found useful to construct, 
when possible, two expense magazines {pulver ’•hammer) per battery, as in 
the event of one being blown up the firing need not be suspended. 

2. Siege hattery on the field type* 

The above term was applied to those batteries which were made for a 
certain .number of guns by merely throwing up a revetted entrenchment. 
The guns, mounted on siege carriages, fired en barbette ; they had 
ppense magazines. Such a battery is easily thrown up in a night, but 
it gives little cover for men and guns, and must be completed on subsc** 
quent nights by deepening the interior of the battery, constructing 
hollow traverses, bomb-proof screens, and shelter places. When the 
battery was exposed to the enemy^s infantry fire, or was under shrapnel 
fire, the occupants were at times compelled to heighten the crest of the 
parapet between every two guns by superimposing one, two, or even 
three layers of fascines. They formed, however, small embrasures, which 
facilitated the enemy^s aim. 

As a general rule, this construction of battery was very convenient 
when it was desirable to open fire quickly, or when the battery had to 
give a fire in all directions, and when it was exposed to sorties, and no 
emplacements could be established. It is, however, at the same time 
TiecossaT}’' so completely to surround the enemy and crush him with a 
superiority of fire, that these batteries, constructed with but little cover, 
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may silence Mm soon after the firing commences^ and thus seek their 
shelter in the effect they produce. If these conditions cannot be fulfilled, 
such batteries should never be built. 

3. Hastily comtnwted baUery. 

Tliis battery was recommended by the Eoyal Inspector-General of 
Artillery before the campaign, and has been much employed. It had the 
disadvantage that it did not permit on the first day the direction of 
fire being* shifted upon a different object to that for which the battery was 
built, whereas in the battery alluded to in the previous section we can 
at any time concenti*ate the whole of the guns on any point and crush 
the enemy at that point. On the other hand, the present construction 
gives more cover from the commencement. On the second or third 
clay, when the battery is completed, this description permits of the 
direction of the guns being changed at pleasure. The objection was 
raised in time of peace that too much earth was given by tMs construc- 
tion, and more than we knew what to do with. On service there was 
never enough earth. 

I have come to the conclusion that wherever it is possible — that is to 
say, wherever we can work unseen by the enemy— the first method of 
construction should be employed. If, when we first place our guns in 
i position, we are compelled to construct other batteries on points visible 
to the enemy, then these batteries should be built on the third plan, and 
armed on the same night that we unmask those constructed on the first 
principle. As a general rule, exposed eminences give favourable ground 
for working, so that we can reckon upon building and arming those 
batteries on the same night. 

If the nature of the ground renders this mode of proceeding doubtful, 
a communication to the spot should be constructed soon after the invest- 
ment. The enemy cannot keep up a constant fire day and night on the 
communication for the purpose of rendering it impassable. Eventually 
his fire slackens, and then the besieger prepares and commences the 
building of his batteries under cover of this communication ; so that the 
completion and armament only take one night. 

If we have already considerably weakened and intimidated the enemy 
with our fire, the second method of construction will be often well suited 
later on for the more advanced batteries, and may be advantageously 
employed at the commencement in place of the construction alluded to 
in this section, when the enemy is well hemmed in, and when we can 
oppose a great superiority of guns, as by doing so we save the emplace^ 
menU to provide against sorties, 

4. Emplacements against sorties. 

These have not turned out very well when armed with field artillery, 
as they have only an interior slope 3 ft. in height, and consequently 
lose much of their matenel in course of time. It would be better 
here to employ the 6-pr. siege gun, for which there would other- 
wise be no use at the commencement of the siege. Later on, 
when we get nearer to the fortress, emplmemmts for guns are no longer 





required as sorties are more effectually repelled by iiiflintry fire 
Ibere ’lyill also be points where mitrailleuses can be more advan- 
tageously placed to resist sorties, especially wherever the enemy, makinc-- 
a sorhe, is obhged to select definite lines of advance within thdr effec° 

observf^-’' recommend the following principles to be 

In choosing the spot, especially for the first batteries, wo must above 
all tlungs look out for natural screens, so as to deceive the enemy as to 
the situation and distance of the batteries. Hedges, fences undulatim-iq 
of groimd underwood, walls, and houses, situated a few hundred yards 
111 front of the batteries make it exceedingly difficult for the enemy to 
observe rhe effect of bs fire. We have had batteries which the enmy 
has endeavoured to search out mtk his fire for days and weeks hiS hZ 
faikd, and they suffered no losses and produced excellent effec 4 . 

No opportunity should be neglected of improving the battery and 
repamng damages when the enemy ceases his fire ^The snirit (ff Vhp 

fibbing in th^ open to throwing up earthworks. In fortress warfare 
b necessary; otherwise we lose too many officers ^ klthouffh 
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fei'S torn ™ 

aim and m the obsewation of his shot ^ 

appear just hke^a heap of Tmh^of*^^ enemy for the first time, should 
fi?r cleirs urhis dTubts ^ nbil its 
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For sucli a portion can be at once set in motion^, and haying the 
transpoit for the guns thex^e is no necessity for waiting the definitive 
decision iij^on the plan of siege, as any further demands which it may 
entail can be subsequently supplemented. 

In the last campaign we have reduced fox^tx'esses with a quarter of the 
normal siege train; and one foidress (Paris) would have required at least 
three entire Prussian siege trains if we had wished to employ the foinnal 
attack for its capture. 

As regards calibres, we require the 9 can. (6-pr.) for eniplaoe-^ 
meuts against sorties, and for effecting lodgments on captured works ; 
the 12 can. (12-pr.) for closer quartei’s and wherever this calibre was 
large enough, because the transpoi't of ammunition is much easier than 
for the heavier calibres; the long 15 can. gun (24-pi\) for sus« 
taining the earlier engagements on a lai’ge scale, and especially 
wherever the greatest striking power and destructive effect is necessaxy ; 
the short 15 c.m. gun, in the eaxfiiest duels against gams, as a gun for 
high-angle firing, and at closer quartei's as a guix for high-^angle firing 
and for making breaches by curved fire, and for demolitions; the 
21 c.m. inoi'tar for high-angle fixing at longer ranges, and smooth-bore 
mortars only when we have not sufficient numbers of 15 c.m. guns and 
21 c.m. mortars. The relative proportions would stand as follow»s, 
assuming that smooth-bore mortars ax'o not required ; — 

per cent. 


21 o.m, mortar 10 

9 c.m. gun 10 

12 c.m. gun 30 

15 c.m. gun (half short, half long) ... 50 


besides some of the captured French mitrailleuses. 

Assuming that guns of these calibres are available, and that the 
previously suggested organisation of the interior duties is adopted, 
garrison companies would be required in the proportion of 1 to every 
7-| guns ; and the best arrangement would be, to assign to a company 
(200 strong) for permanent charge, either 15 can. batteries of 6 guns 
each, 12 c.m. batteries of 8 guns, 21 c.m. batteries of 4 guns, or two 
9 c.m. batteries of 6 guns. These remarks are made in anticipation, and 
they are really questions to be solved by the arrangement of duties in 
the batteries, or in the course of tho siege. 

OpENina Fibe. 

When the preparatiouvS are completed, and those batteries arc con- 
structed by the field artilleiy, with assistance from the infantry, on 
sites unseen from the enemy^s position, the next point to be attended to 
is the throwing up of those batteries in view of the enemy, and which have 
to be armed on the same night in which they are constructed ; furthei', to 
decide upon how many and which of the batteries first built are to simul- 
taneously open fire, and finally on what object their fire is to be directed. 

With regard to the last point, the following fii'st principles hold 
good : — 

1. A simultaneous fire must be opened from all the batteries in the 
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first position. A partial commencement may entail a, clieck o-ive 
courage to tlie enemy, is at any rate a waste of ammunition, and should 
thereiore be avoided as much as possible. 

noted”— misconception, the following points maybe 

It has often happened that before opening fire on the fortress, e-uns 
which Imve arrived by successive siege trains have been posted for the 
strengthen the girdle of investment 
Ihese guns might have to take part in resisting the offensive enter- 

said to be participating in 

opening fire of the siege artillery, as it serves another purpose. 

• h fee must not be opened before such a supply of ammunition 
IS at hand that we can be certain that there wiU bf no chance of a 
cessation of fee from any deficiency. No fixed quantity can be laid 
down, as it will depend upon the relations of the probable daily expendi- 
ture of ammunition to the means of transport, and the distance from 
which It has to be brought. The besieger List therefore have sucH 
reserve store of ammunition that there is no chance of his LLto 
.short before more can be brought from his depots. This is a verv 
important matter, because a cessation of fire from want of ammunitbn 
enaWes the enemy to repair his damages, and acts thevefoveZT^t 

Great stren^h of char^ter is requfred on the part of artillervmen to 

iW11° unshaken resolution, because everyLno- is 

impel^g them to open fire as soon as possible. No fortre.ss can betaken 
qmckly enough, consequently the whL world clamours for “opening 

fethe^Siffs heard ' 

S0ota”Stp^' " P-tico between 

LSf^eJgtfwe **“' ““ 

ItaTOB most therefore be taken for kdtbio on thlLme *°®' 

fresh eoppl,. Th.t w« a pSTorfiXek “ 

it itiay Happen tliat tiic bGsi0o*6r fn Tn-n i r* 

piece of luck happenino- It mmt finwm u ^fiance of such a 
theory attention fhould be drara to SScT’ fl in 

does not attend us, and our rnSL x! piece of luck 

enemy wffl be successful. The coLdeiitionL^te°T*In 
to he inenn-ed depends mainly on the i * is 

ing to the well known truismLastill better if accord- 

ponder, then risk.” authority-^ First 

Tire position of a, j,,. tileries will be determined b, the groond. 


I have previously explained that in a defence conducted with energy the 
enemy cannot be prevented from establishing his outposts at distances 
of from 1000 to 2000 paces in front of his works^ and consequently the 
distance of the first batteries from the works will vary between 2500 
and 4000 paces^ according to the ground. The batteries are either the 
long or short 15 c.m. (24*pr.) and 21 c.m. mortar batteries/the number 
being so regulated that a superiority of fire may be established over the 
enemy from the first. Where the enemy can be surrounded, and his 
works enfiladed in their longest line, a smaller number of guns will 
suffice ; where the enemy can only be bombarded by direct fire, a 
superiority of guns must be striven for. In addition, batteries must be 
established to drive him away, and prevent him from holding his ground 
in front of the fortress ; as well as em^^lacements against sorties. For 
the former purpose, 12 c.m. guns (12-pr.) will answer; for the latter, 
9 c.m. guns (6-pr.) and mitrailleuses. 

The arrangements for protecting the necessaiy communications and 
telegraph stations from the enemy^s fire must be completed before fire 
is opened. 

The Night op Aemaheht. 

In the night before fire is opened the batteries should be armed, 
and those batteries not yet ready should also be completed and armed, 
or newly thrown up and armed. We have been sometimes able to 
arm batteries in the day time, and to commence this, some days before- 
])and, in consequence of the enemy not being able to see either the 
battery or the communications to it. In the latter case, it seems 
desirable to commence with getting up the ammunition, and only to 
place the guns in position on the last day, or on the last night. 

The greatest foresight in the arrangements for arming the batteries 
is necessary, so as to avoid confusion and mistakes during the night 
march ; and every commander of a battery should inspect beforehand 
very carefully the road which his column has to take, so that no mistake 
is possible. Especial attention must be paid in .those cases where a 
battery is to be newly built, because mistakes are more likely to occur, 
and can be less easily rectified. 

This undertaking is, generally speaking, more easy in the present day 
than formerly, owing to the extension of the range of guns ; for as our 
operations embrace wider tracts of ground, the different advancing columns 
will find a greater variety of roads, and will not jostle one another* 
Consequently the undertaking has a far greater chance of succeeding ; 
because the columns are further apart, and the enemy is therefore less 
likely to remark them. If the wind is favourable, We may reckon With 
certainty that the enemy\s outposts will hear nothing at 1000 or 1500 
paces* Even if they remark anything, it is always Very questionable 
whether they correctly interpret the meaning of the noise, and even if 
they do, the defenders must make a great sortie to destroy the work, 
and will arrive too late to do so ; for their reserves cannot remain under 
arms all night, and must therefore be* first alarmed and formed up. The 
enemy can consequently only disturb the woi*ks with artillery fire, which 


fire laas to be carried on by night without the range having been 
determined by day, and directed upon points about the position of 
which nothing definite is known. Such a fire at 2500 to 4000 paces 
can neither disturb the construction of the batteries nor the armament. 
The only thing which could causa the failure of the undertaking would 
be a well combined sortie on a large scale in the direction of the siege 
works, arranged beforehand for the same night as the arming, which 
could only bo the result of some great chance or else of treachery* We 
cannot reckon upon eitheit The best protection against treachery 
would be to spread false but probable rumours as to the front of attack 
and the night of armament. 

The termination of the night is the signal for opening fire/^ It is 
absolutely necessary that the firing should commence as soon as day 
breaks, or else tbe enemy sees the unmasked and newly constructed 
batteries, and commences his fire before we can. But in the engage- 
ment now impending the one who commences has a great advantage 
in being able to observe the first shots without difficulty, and con- 
sequently of making the necessary corrections. Any fortified work 
which is bombarded on two sides and is hit before it can answer the fire, 
will have great difficulty in retaining sufficient composure to observe 
the effect of its .own projectiles. Let any man realise the confusion 
of the artillery garrison, suddenly awakened from its morning sleep 
by the enemy fire, and then having to go and serve the guns on a 
rampart upon which shell and shrapnel are falling like hail. 

In these matters, as in war generally, surprise and initiative guarantee 
half the ceitainty of success. 

On this account a modification in the foregoing principles of opening 
fire simultaneously from all the guns, may be introduced under certain 
circumstances. For instance, it may happen that we are disappointed 
in oua' calculation about some battery or other not being entirely finished 
or armed by daybreak. We should lose the advantage of surprise and 
initiative were we to wait a half or whole day for the last gun before 
opening tire. 

The order for opening fire must be so timed that we can calculate 
upon all the guns from the first artillery position opening fi.ro simuh 
taneously. When the opening^' is once determined upon, it must bo 
commenced on the appointed day as soon as there is light enough to 
see and to make corrections, although certain gims or batteries may 
not perchance be ready* 

Dul'Y lU THE Batteries. 

Before the night on which the batteries arc aimed, precise mstructions 
should be issued by the artillery with regard to the duties in batteries, 
reliefs, and reserves of ammunition. There are maxims and regulations 
on this head, but the most important should be determined on the spot, 
because they must be regulated by circumstances. Attention may here 
be drawn to some points t — 

Reliefs must take place while it is dark, therefore in the evening or 
early morning. The early morning relief has the advantage that the 
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men get tlio imige by day;, and ou iiiglit have got; tiie 

necessary infoiination botli ibr carrying on the fire by night/ and also 
for any extraordinary occurrences. On the other hand/ it entails the 
disadvantage that the relief gets a disturbed night^s rest before it comes 
on duty for 24 hours. This is especially so in winter/ and it then comes 
so hard upon them that the men cannot hold out for so long when the 
cantonments are at any distance. Pi^eference should therefore be given 
in most cases to relieving them in the evening. It is not desirable to 
relievo all the batteiies at the same hour^ as the enemy will *soon remark 
the time at which the fire ceases in the evenings and will conimenco a 
heavy fire at the time when the double number of men gives him a 
double, number of targets. 

The daily expenditure of ammunition should be fixed by an order. 
A daily allowance of 50 to 60 rounds per gun gives a very brisk fire ; 
more than this has generally not seemed desirable. 

Every commander of a battery is held responsible that this expen- 
diture is not exceeded;, and he has to justify himself for any larger 
consumption by an explicit order to that effect^ or by some very special 
circumstance. In order to avoid any cessation of fire^ twice the daily 
consumption is stored in the battery magazines. The men forming the 
new relief bring with them from the intermediate dep6ts the prescribed 
daily allowance to replace the expenditure. If the consumption has 
varied; the commander of the battery who is relieved reports to that 
effect; and the next relief brings up a greater or less number of rounds. 

The superintendence of duty and telling off the officers and non- 
commissioned officers to the batteries; has varied according to opinion; 
requirements; and the number of officers and non-commissioned officers 
present* At the commencement of a siege there is always a tendency 
to employ too many officers and non-commissioned officers. The pre- 
dilection for fighting on the part of those engaged; and the desire of 
distinguishing themselves; rather fosters it. Officers and non-commis- 
sioned officers; however; are much more exposed than the men.; because 
they have to move about to look after and regulate matters and observe 
the effect of their guns — in short; they have constantly to move about either 
partly or entirely exposed* Moreover; with their responsibility and the 
precantionai’y measures they have to take; they are more mentally engrossed 
than the men* If too many men are employed at a time; the losses will 
soon be very heavy; both on account of the enemy^s fire and the over 
exertion^ both mental and bodily. It is therefore desirable at the 
outset to remember that no more of the superior officers and non- 
commissioned officers should be employed than is absolutely necessary. 
One officer per battery has been found sufficient to command it; 
but it has not infrequently happened that we were obliged to place 
aserjeant-major or serjeant in charge instead of an officer. Afield officer; 
or perhaps a captain as substitute; supervises a group of batteries which 
from their position and communications permit of this arrangement. 

^ As often happens in life; we have in the last campaign made a 
virtue of necessity in this respect; and have hit upon a very useful 
arrangement which I should like to see retained; even if the necessity 
should no longer exist* I allude to the ckcumstance that the artillery 
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i’ecelved two natures of gun— the 21 can. mortaiv uiid the short 15 can. 
gim — ^^vhicli were entirely unknown to the corps^ hecanso they were only 
just introduced by the Experimental Committee. The officers who 
were acquainted wdth these guns were sent in consequence to the 
different sieges to afford instniction in their use, and they supervised 
the working and sendee of the guns and made the necessary cor- 
rections. They went from battery to battery, and trained them one 
after the other. 

This arrangement of having instructors I would fain sec retained, 
although slightly changed in form, according to the degree of the men5s 
training, and their acquaintance with the gun. By having an instructor 
attached like an adjutant to the field officer of the day, we are enabled 
to give the command of batteries to individuals who are not thoroughly 
“wen up in artillery duties, but who can he relied upon to carry out any 
orders with which they may be entrusted. 

Preparations tor the First Parallel. 

Subsequent incasures wdll have to be made dependent upon the course 
of the first day^s engagement. They cannot be determined upon theo- 
retically, and in the present day they are more subject to uncertainty 
than formerly, Tjecause we are furthei* from the enemy, and therefore 
as a rule do not have such precise knowledge of him. If our estima- 
tion of the enemy proves correct, and our batteries are properly con- 
structed, we shall establish in the course of a few^ hours a decided 
superiority over him. At the same time, the batteries told off for the 
puiq)ose cannonade the enemy’s positions outside the fortress, and 
direct their fire chiefly upon his reserves (rejjlk) or upon any buildings 
ill which he may have entrenched himself. The enemy has sometimes 
been driven back into the fortress by thi>s fire alone, but, as a rule, 
a special action between the outposts will be necessary before this 
result can be attained. Whether this action should be undertaken 
on the first eV-ening, 'while the impression of the first day^s bom- 
bardment is fresh, and its effect utilised, or whether further measures 
are necessary; ivhether this action is to he simultaneous over the 
wliolc front, or partial ; whether the enemy is to be thrown back 
into the fortress, or whether it is more advisable to be satisfied with 
smaller successes, and gain ground piece by piece, depends so very mucli 
upon circumstances, upon the ground, and upon the moral eoiiditionof 
the enemy, as well as upon the impression made by our fire, that lio 
definite rules can bo laid down. Only one point must be laid downi in 
the most absolute way : in all actions the outposts must he provided with 
a considerable amount of entrenching materiel^ so as to be able to 
make good any advantage which they may have gained. Plenty of spades 
should be taken, because from that time forth the only available means of 
cover is that which the earth affords. Walls, gardens, fences, hedges, 
houses, should only be used for communications, so that the enem}?- should 
not see us. If the enemy finds us out, these olojects afford us no cover 
against his heavy guns, and the Aehm shot away only increases our losses. 

If the general in command of the siege deems it advisable to throw 
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})a,ck tlie eneiiij at once witliin tlie lines of tlie fortress/ lie will call.iip' 
tlie field artillery of tie siege troops to take part in tie action. 

Tie decision as to wietier tie one action is preferable^ or wlietier tie 
ground sioiild be .gained, piece by.piece^. depends, .upon circumstances^ 
like all great decisions in war; but if tie defender is driven back 
witiiii Ms lilies by an effective .fire from tie first artillery position^ tie 
investing troops sliould not allow iini to establisi iiiiiself again on tie 
ground in front of tie fortress,, for tiey are supported by tie fire of, tieir 
siege guns more efficiently tian tie defender is by tie guns of tie 
fortress. Driving iim back by a general action offers tie great advan- 
tage tint we advance more quickly ; tie only thing of wiici Tve must 
be certain is the success of tie action. 

Soon .after tie fire is, opened,, tie besieger .will perceive, a considerable 
advantage due to tie fire alone. He is able to see and .recon.noitre bettei’; 
because tie eneIny^s attention is entiely taken up by tie heavy pres- 
sure which tie batteries exert upon iim^ and tie enemy observers are 
driven away from many points. It will therefore be possible early on 
the day of the first artillery engagement to form our resolutions as to 
the details of the subsequent measures we intend to take. 

An energetic defender will^ before the fire is opened^ have determined 
upon tie actions for which he must prepare himself, and have decided 
upon the points on which he proposes^ when the struggle commences^ to 
take up fresh offensive positions as a surprise to the besieger. This will 
be still more possible if tie fortress is surrounded with a girdle of 
detached forts,, between wiici tie defender constructs iis batteries. 
Moreover, we must be prepared for tie fact that we have no precise 
knowledge of tie fortress, and tie enemy can throw up lines and works 
which had not been calculated upon. Both of these measures might 
inform tie besieger, either on tie first or on one of tie following days, 
fiat iis first artillery position was not sufficient, and that he must build 
and arm more batteries, until he has finally established a complete 
superiority. An energetic defender, with fair means at disposal, will be 
constantly appearing at fresh points with large bodies of artillery, thereby 
compelling us to build new batteries to crush him ; and in this way he can, 
according to the means at iis disposal, delay tie progress of tie siege 
for days, weeks, and months. General von Todleben — tie most cele- 
brated defender of tie |)resent day — herein lays the whole turning point 
of the defence, which can only flag in tie event of the besieger receiving 
reinforcements, of which tie defender is depiavecL In this way tie 
superiority is secured, and tie fundamental object established with 
wiici we started — tie superiority, either material or moral, on tie part 
of tie besieger ; otherwise there would be no siege. 

Our superiority will be shown by the fact of the enemy being brought 
to silence, because he can no longer maintain himself on tie ramparts. 
Although the fire continues night after night, he will endeavour to renew 
the fight afresh each morning, but not for any time ; he may fire a few 
guns hero and there in the course of tie day, wiici we shall have to dis- 
lodge, but iis entire course of action shows that we are gradually 
overcoming him. ' ' ■ . . 

While* this goes on, our outposts are constantly gaining ground for- 
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entrencliing tliemselves, and operiiiig lap commniiicatiojQ from tlieir 
position to tlie rear. Opportunities -will offer for pnsMng foi^ward 
batteries wliicli in tlieir first position were too far off from their objects^ 
and in consequence have not done much execution ; and when the 
nearer batteries are built and armed^ those replaced by the new bat- 
teries discontinue their fire. 

The Fiest Parallel axb the Saps, 

By gradually pushing forward the outposts, we gain the ground on 
which the first parallel is to be thrown up. 

The opening of the first parallel was, according to the old regulations, 
one of the chief operations of the siege ; and many of the working party 
had to go out in the open, at the risk of being seen by the enemy, and 
thereby exposed to great loss. I believe that if the attack is opened 
from the first artillery position, the first parallel can he established with 
gi'eater certainty and with less loss, as previously suggested, by gradually 
pushing forward the outposts up to the ground where the first parallel is to be 
opened, throwing up shelter- trenches between the positions of the out- 
posts, and afterwards lengthening and widening them into the firstparallel. 
In this way the parallel cannot be established in a single night, but the 
number of outposts must be augmented night after night. 

The proposed plan would have another advantage. The more 
victorious our arms with the offensive and initiative, the more does the 
tendency towards the ofiensive pervade onr men to the lowest ranks j hence 
results such an aversion to digging for purposes of defence or for cover, 
especially among the infantry, that the latter are prone to consider this 
physically dirty work as mentally dirty— it is regarded as iimvorthy of 
a Prussian, and in the end he would rather storm entrenchments than build 
them. This idea trikes stronger root if the infantry, as a body, is looked 
upon merely as a number of workmen placed at the disposal of the 
engineers. The aversion to work dimmishes, however, if the outposts, 
reinforced by whole battalions, regiments, or brigades if necessary, 
are charged with carrying out the work, and if, as .in the case of the 
instriictors for the artillery, detachments of engineers are divided ofi* 
among the infantry troops as instructors. Then the whole body of 
infantry participates in the honour of carrying it out, and takes an 
interest in it, being nominally connected with it. 

I should like to lay down the principle for all further approaches,^ ^ 
that in all cases w’here it can he done the work should be cariaed on by 
pushing forward shelter-trenches, and afterwards connecting them with 
one another, and that the different sorts of sap (flying or common) sbr^fid*" 
only be used when nothing else would do. In this way the earthworks 
are advanced more quickly, with less danger, and with fewer losses, 
especially if the work is carried out under cover of a systematic well- 
directed fire from riflemen, wall-pieces, and artillery. My idea is not 
new. It is based on numerous experiences of various campaigns, and I 
only express the wish that it should be made one of the guiding 
principles, so that it may be left to the judgment x>i the general in chief 
command of the siege, who is acquainted with the energy and vigilance 




of tlie enemjy wtetlier lie prefers: to open tlie' parallels; by one large 
action or by successive augmentations of the sbelter-trenclies. 

The distance of the first parallel from the fortress depends upon the 
result of the pusbing forward of tlie outposts — consequently^ upon the 
energy of the defence, and upon the ground. As a general rule, we 
endeavour to keep up such a vigorous fire from the first parallel with 
long-range rifles and wall-pieces upon the defender in Ms works, that 
his infantry will seldom venture to show themselves with gun in hand. 
Hence arises the necessity of constructing the first parallel at distances 
not much over 1000 paces from the fortress. (It is assmned that our 
infantry is armed with a long-range rifle). In a defence conducted with 
energy, it is not an easy matter to succeed in establishing the first 
pamllel much nearer than 1 000 paces. 

The Secohb Autilleby Position. 

As soon as sufficient confidence is felt in the protection given by the 
shelter-trenches which are to form the first parallel, the nest step is to 
establish the batteries of the second artillery position. This second 
artillery position is necessary, as the first is too far off to guarantee that 
certainty of hitting necessary for the ahsolute annihilation of the defen- 
sive powers of the besieged. This second artillery position must be 
more correctly taken up than the first, as I'egards the situation of the lines 
and works. It includes batteries for direct, ricochet, and high-angle 
firiug, counter l^atteiies, and batteries for breaching and demolitions. 

It must here be remarked that the number of ricochet batteries 
under the present conditions of artiUeiy and fortification mast be very 
limited, and that almost all batteries have to fulfil different objects, 
either at first or in course of time ; so that it would be well if these 
names for batteries entirely died out. It would cany us too far to give 
a special demonstration of this assertion about artillery. 

A part of the batteries already pushed forward from the first artillery 
position will probably form the commencement of the second artillery 
position ; the details as to how and when do not admit of being even 
hinted at in theory without reference to a special case. In this position 
the 12 c.m. gun will be chiefly used as a gun for dhect and ricochet 
fire, and the short 15 c.m. gun employed in great numbers for high- 
angle fire. The 21 c.m. mortar axid the long 15 c.m. gun are worked 
together from the first position, or from the batteries pushed forward 
from that position. 

In constructing the short 15 c.m. batteries for Mgli-angle firing, it 
should he remembered that some of them will have to forin breaches 
by curved fire and to act as counter batteries or for demolitions with 
all or part of their guns at a later period of the siege. Batteries of 
smooth-bore mortars should only be employed when we do not j^ossess 
a sufficient number of 21 c.m. mortars and short 15 c.m. guns. 

The distance at which the second position should be placed will be 
somewhat less than half the distance of the first ; but as its position 
will depend a great deal on the ground, no definite numbers can belaid 
down. It may here be remarked that when the batteries have to fire 





over parallels^ tliey slioulcl be at least 300 or 400 paces from tliem^ so that 
our Q-sm infautry may not be endangered by pieces of the lead coating 
or other matter; further, that direct fire above 1600 yds., and curved 
fire for breaching above 1200 yds.^ requires a great deal of ammunition to 
produce any decisive elBtect. Consequently, some of the batteries should 
be established in the first parallel. At the same time, it may be re- 
marked that curved fire for breaching at high angles of descent has but 
slight effect at close distances, in consequence of the small charge ; so 
that the batteries for breaching by curved fire should not be built nearer 
than 1000 yds. on this account. Three or four parallels are established, 
and the works are pushed forward to the crowning under protection 
of an overvrhelming fire from both artillery lines, and from riflemen. 

It may happen, but only very seldom if both artillery lines are well 
placed and work well, that here and there a battery may be necessary 
between the parallels. 

In practice, this was at times necessary when the progress of the 
siege works so masked some battery that it was absolutely prevented 
from firing. 

The Breach. 

As we progress towards the glacis and gain a nearer insight into the 
works, w^e can become certain as to the exact position of the breaches, 
and decide upon the descent into the ditch, and the passage of the ditch. 
We can also decide if any subterranean warfare is necessary. There 
is nothing new to be said on this subject. 

It will be very exceptionally the case that we are unable to form 
a breach by curved fire provided we can observe the effects of the 
shooting of the batteries told off for the purpose from our position 
on the crowning, or from any other point. Hence it will seldom be 
necessary to erect batteries on the crowning."^^ If it should, however, 
be necessary to form the bi’each anew, or to keep it open until the 
passage of the ditch, the 9 c.m. guns (6-pr.) should be employed in the 
crowning batteries, using a greater expenditure of ammunition to 
produce the necessary effect. We take it for granted that, as a rule, 
crowning batteries are unnecessary, and that curved fire, corrected 
if necessary by observation from the crowning,^^ will do all that is 
required. 

When the breach, the descent into the ditch, and the passage over 
the ditch are established, the storming takes place. 

Storming of the breach will be very seldom necessary if the work is 
demolished in a proper way — bombarded from both artillery positions, 
and a hail of shrapnel and shell fire kept up — because there will be no 
enemy close behind it. If, moreover, w-e succeed in keeping the 
defender from coming to within several hundred yards of the breach 
by our artillery fire, then, as a rule, we can occupy the breach by a 
rush, and establish a footing therein. 

If there are retrenchments, then the lightest guns should be first of 
all employed on the captured work. 

If there are any detached forts, the siege has to be begun anew from 
the detached forts against the main enceinte. 


CONCLL’SIOlSi. 

It may lie liiatecl^ in conclusion^ that when we succeed in constructing 
a short 21 c.iii. giin^ the ejBFect from our first artillery position .will be 
considerably increased ; and that the construction of , a short and light 
12 c.m. gun would add to the efficiency of our shell ,fi.re^ and enable us, 
to substitute it for the 9 c.m. gun. 'Our whole siege imin would .thus 
be reduced to three calibres — 12^ 15^ and 21' c.m. — a- simplification 
which caimot be too highly estimated. 

As regards curtailing the length of the artillery attack^ we may do so 
wheneYer the defective energy of the defender invites us to take leaps 
in our prcg’resS; or if the energy of the enemy is on the wane from 
pliysical or moral causes. I also reckon the bombardment as a 
sljoitened artillery attack. But the bombardment should only be ein- 
]duyL‘d wljen we are in a position to supplement it imniediately by a 
further artillery attack^ should the bombardment alone not lead to a 
capitulation^ as otherwise it leads to the tiiumph of the enemy. 
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SlB COLLmaWOOD DiCKSOH AIsD Gextlemeh 

There have been many lectures of more or less ability delivered in 
this Institution^ Avhich have greatly advanced the cause of artillery 
science amongst us^ both in the arsenal and in the field ; there 
has been still more written and presented to us by officers in the 
papers of this Institution^^ and in the public press^ having the same object, 
of undoubted value. But perhaps the most cheering and encouraging 
result of all has been, to prove to the woidd that there exists in the 
regiment at the present day, an enthusiasm noble as that which Captain 
Duncan has lately reminded us inspired our fathers — -an enthusiasm 
which only seems to require right direction, method, and opportunity to 
land the corps whose welfare we all have so much at heart, so far ahead 
in artillery science, in the largest sense, as it is already, in material and 
equipment, ahead of its continental representatives. 

I do not propose to-day to occupy jmur time in recapitulating all the 
lessons that have been deduced from the latest wars on the continent of 
Europe ; abler heads than mine have already thought them out, and 
we are proud to know that no abler hands have written them than those 
of officers of the Eoyal Artillery. Only as a gleaner in the field in 
which others have labored do I j^resume to pray your attention to one 
deduction which has not yet been discussed so fully as it seems to me to 
deserve. Tlie Germans and French — and notably the Germans after the 
campaign of 18()6 — attributed their shortcomings to the defective organ- 
isation of their artillery. All their complaints of artillery fire frittered 
away, guns not being up in time, opportunities for grand cm/j)s missed, 
seem to be referred to that capital defect. The commentators on our 
side seem to have endorsed this self-accusation. As we have been so 
happily placed in the spectators^ gallery during these events, and have 
so readily entered into the judgment seat on the actors engaged, I 
conceive that it would be worse than foolish, worse than a blunder — nay, 
an unpardonable sin, for us any longer to seek to evade the question as 
it affects ourselves. I know, Gentlemen, that this question of organisa- 
tion has engaged the attention of many of us from days dating &ck to 
before the collapse of the kst French empire ; and believe that the 
[voL. vui.] . ; 27 
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delicacy of the question, and absence of any authoritative expression of 
opinion on the subject, have alone prevented it being mooted either here 
or at the United Service Institution. I think you will acquit me of 
adopting a strained interpretation which the wmrds were not intended to 
convey, in saying that the following paragraph in the Acljntant-CTcnerars 
report on the organisation of the Eoyal Artillery presented to Parliament, 
dated 28th May, 1872, contemplates an interchange of ideas on this 
matter by the officers of the regiment, 

Para. 2. — You will observe that on most points considerable difference 
of opinion exists ; but, on the other hand, that there is a general unanimity 
as to its being undesirable to abandon a system -which, notwithstanding 
certain anomalies, has been in operation since 1859, without any real 
break down, au/:I wltlioni any %nan%mmis suggestion being submitted fb?' the 
substif ution of one on a better pinciple!^ 

Hence, I think that no fitter arena can be found for beating out our 
ideas on the subject, with a vie-w to arriving at some nnanimity^ than 
within the walls of our own Institution. 

I shall now submit to you, as the answer to the question involved in 
the title of my paper, that the only true tactical basis for artillery is to 
be found in a suitable organisation ; and further, pray your patience 
whilst endeavouring to determine what that organisation should be. 

First, it must be suited to the conditions of our own army j which 
precludes subseiwiency to either French or German model. 

Secondly, it must admit of the most skilful employment of artillery in 
the field. This involves facility of both dispersion and concentration. 

Thirdly, it should be simple ; so that its requirements may be easily 
comprehended by the various administrative departments, and by 
officers of the other arms generally. 

Happily — to speak from a higher level than that of the professional 
soldier — the political and geographical situation of England is such as 
practically to banish the idea of our having to meet single-handed on 
the continent of Europe any great power ; but we might have to furnish 
a contingent army. We need hardly anticipate such a change in our 
national policy as would lead us to try and maintain an army of even 
100,000 men on a European theatre of operations. But there is still 
this necessity of every day — to occupy India in such a manner as readily 
to repel all invaders, and to maintain our sovereignty there amidst any 
revolts within our own territory, and to protect a widely scattered colonial 
empire i further, to assist our fleet in the last struggle, should it ever 
occur; pro aris etfocis. These considerations I think tend to shew that 
our army, and therefore our artillery, requires greater elasticity of organ- 
isation than is a necessity for a purely continental power. Concisely, 
they seek protection from the rigidity of iron armour ,* we from the more 
elastic strength of chain. Let us see then, if in organisation as well as 
in material, elasticity cannot be obtained without a sacrifice of strength. 
At page 13 Equipment of Artillery,^-^ we read in a foot note : — ‘'^It is 
proposed that a corps (farmee consisting of about 12,000 men, should have 
altogether 48 guns — 12 guns to accompany each division of infantry 
(5000 strong), 12 to be attach^ to the cavalry brigade, and 12 to be 
in reserve : thus giving 3 guns per 1000 men.-^^ This seems to have been 
determined after the Crimean war ; for at tJie Alma we had only 60 guns 
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to about 29,000 men— a little over, 2 guns- per 1000 . men, and tlie whole 
allied army bad less tban 3 guns per 1000 men; wMle at Waterloo we 
bad less than 2 guns per 1000 men. I bare extracted from tbe official 
account of tbe Franco-Pmssian war, 1870-71, translated from tbe German 
by Capt. Clarke, the following information, respecting tbe strength of tbe ■ 
corps and divisions of tbe combatants : — A French division' consisted of 
13 battalions (one of which was a rifle battalion), 12 guns, 6 initraillenses, 
1 company of engineers. A corps was constituted of a' variable aggre- 
gation of divisions, and bad an artillery reserve in tbe , proportion of 
about 12 guns to each division. There was besides a large artillery reserve 
of some. 96 guns for tbe whole army. Tbe cavalry wms organised separately 
by divisions. A Prussian division usually- consisted of 12 battalions of 
infantry, 4 squadrons of cavalry, 24 gnns, and 1 company of pioneers. A 
corps was constituted of two of these divisions ; and besides tbe above, to 
one division was added a battalion of rifles, and to tbe other one more 
company of pioneers. There was a reserve or corps of artillery to 
each army corps, of, usually, 36 guns. Tbe total of a eorps cFarmee was thus 
25 battalions, 8 squadrons, 3 companies of pioneers, and 8 batteries of 
divisional artillery, besides six batteries of corps artillery. Tbe cavalry 
division was organised separately, and bad its own complement of artillery, 
Tbe chief points of difference were, that tbe French bad no unit of organ- 
isation beyond the division, while the Prussians bad that of tbe corps armee 
of 2 divisions. Tbe whole of tbe French cavalry was organised into 
separate brigades or divisions ; while tbe Prussians bad, besides such 
climsions, 8 squadrons at tbe disposal of each corps commander. Tbe 
French coi’ps commander of 2 divisions bad only at bis disposal 48 guns 
and 12 mitrailleuses, while tbe Prussian bad 84 guns. I apprehend tbe 
system which gave a full reserve artillery to tbe corps commander, was 
more likely to produce effective results than that which limited bis 
reserve for the sake of keeping a reserve of 96 guns for tbe disposal of 
the commander of an army of 300,000 men. 

From this comparison of tbe foregoing establishments, it would seem that 
for any European operations we shall be compelled to approximate tbe sme 
of our divisions and corps to those of our neighbours. To oppose a force 
made up of two co?’ps d^armee^ comprising 4 divisions and 8 brigades, to 
one of equal strength, organised as one corps containing only 2 divi- 

sions and 4 bingades, 'would be to handicap ourselves heavily at tbe outset. 
From a recent general order issued in November last, such approximation 
seems to be contemplated, pointing as it does to divisions of 3 brigades of 
4 battalions each. Tbe general order, while going minutely into the 
subject of infantry movements, is much less explicit as to tbe cavalry and 
artillery duties. Indeed, I am inclined to think it would be to the 
benefit of tbe army generally were tbe constitution of a division and 
corps iV armee clearly laid down for ns by authority, as it is in tbe Prussian 
service; for I apprehend that no general, reading this order, would 
discover what force of cavalry and artillery be might expect to have placed 
under bis orders, much less bow they would be divided between the division 
and reserve. Until such proportions are definitely laid down, tbe subject 
seems properly open to discussion. 

For European warfare, I conceive 'the Prussian organisation to 
be ivortby of adoption, excepting that I should prefer tbe divi-^ 
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sional artillery consisting of only 12 gnns per iivision^ and increas- 
ing tlie reserve proportionally; that is to say^ the divisional artillery 
of a corjn cVarniee should consist of 24 guns instead of 48^ and the reserve 
of 60 guns instead of 36. I also think it might be convenient for the 
cavalry complement of artillery to join the reserve when not actually 
required to act with the cavalry — a change which the Prussians have 
introduced since the war. It will be observed that the artillery is 
calculated at about 3 guns per 1000 men. while there are circum- 

stances under which this proportion might advantageously be increased^ 
there are, on the other hand, times when it would be inconveniently large ; 
and it would be a very serious blunder to encumber an army with more 
guns than, from the nature of the country it was working over, it could be 
expected to bring into action. Nor can it be too strongly insisted upon 
that a gun limbered-iip is a weakness and anxiety to an army ; an evil 
which becomes aggravated when the said gun has to be dragged about 
in the train of an army with a very remote chance of being wanted in 
action. Therefore, I have advocated 2 batteries (12 guns) per division 
as the permanent proportion, as they can easily be reinforced to double 
that number from the reserve, when desirable. 

From the foregoing, I do not wish to be understood as advocating 
the maintenance of our whole army in such an organisation ; nor does 
the consideration of how fir we should keep the framework of it on foot 
lie within the scope of this paper. I would merely suggest for those 
who hold views on the subject, the unique advantage we possess in our 
insular position — enabling us at the first breath of war to fill up our 
divisions and corps unmolested, and embark them complete for any 
theatre of operations beyond the .sea. So that probably we do not 
require to live in so completely organised a condition as our neighbours. 
Now, although there seems to he in the present day the same fascina- 
tion exercised by G-erman military ideas as there was a few years ago 
by French, I think we should shew ourselves to be less wise than our 
neighbours did we attempt to make ours, as it were, a thoroughly 
Germanized army. Their organisation we may concede to be the best 
yet discovered for a large continental power raised by the sword, living 
by the sword, and may be some day to perish by the sword — a power 
that has assumed such a position in Europe that its existence depends 
upon its ability to cope, single-handed and at short notice, with the vast 
power of Russia, or with such an upheaval of the French nation as the 
close of last century witnessed, or with -any attempt at disruption 
amongst her present constituent atoms. Now, this in no way reflects 
the situation of England ; and it would be a bad day for iis, should 
admirers of the German military system curse this free country with so 
vast a military organisation — an organisation admirable from a strictly 
military point of view, but lamentable from every other. 

Believing that artillery forms one branch of science, complete in itself, 
I conceive that it would be a blunder at the outset to divide the officers, as 
has been suggested in the Times and Pali Mall Gazette,'' into field 
and garrison ; although the Germans have, I believe, lately done so. In 
a pamphlet translated from the German by Oapt. Clarke, and issued from 
this Institution, this idea was discussed ; but I flailed to perceive any 
sufficient reason in favor of such a view, the reasons against such a course 
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seeming to me conspicadns from their omission;, aad I would apply .to 
it the same criticism that the writer does in his introdiiction to ,e¥ery 
rival scheme— for there seem to have been,, many—"' The writing, .like 
almost all the essays on the same qaestion,. suffers-; from a fault , which 
detracts considerably from its' value. ■ The first part, which maybe called', 
negative, and which lays bare. the disadvantages , of an organisation, i'S 
clear and convincing ; so the second part ^ which contains proposah 
for its improvement.-^ ^ , I have the gre'atest respect and reverence for 
"German philosophic thought, and readily, acknowledge, our obligation to 
German- thinkers;, but this pamphlet presents , to ,my mind no mark 
of any such, philosophy, but rather that the , officers . of the Prussian 
artillery, having been for a long ; time past lightly .regarded by their 
brethren, of the, , 0 'ther aims (and. notably so after the campaign of 1866), 
are now fired wi'th, the same desire that animates us— to advance their 
branch of the, service. In the last war -it. was brought vividly home to them 
what strik,ing results could be- achieved in the field by an intelligent use of 
artillery, and the more influential and enthusiastic portion of the officers 
have succeeded in cutting the field artillery adrift from what they felt to 
be a clog to their advancement — namely, the garrison artillery. You may 
smile, Gentlemen, at the audacity of your lecturers differing from German 
military authority, but I humbly submit such a measure to have been 
unpliilosophical, and calculated to hinder the advance of artillery science 
amongst them. I apprehend that to confine one portion of your men 
of artillery science solely to the service of field artillery and its tactics, 
and the other to that of siege or garrison artillery, even after a hard 
and fast line has been drawn where the service of guns of position ends 
and that of the lighter siege guns begins, is about as unphilosopMcal as 
to attempt to divide the science of astronomy or of geology into depart“ 
iiieiits. What should we say of an astronomer who proposed to confine 
Ms observations to the moon ? — he might be a lunatic, but I deny that he 
would deserve to be called an astronomer ; or of the geologist who would 
investigate fossils without any reference to the strata and conditions 
amidst which they were found ? If we aspire to be scientific artillerists, 
we must be prepared to grapple with our subject in ail its phases. I 
feel sure that the experience of many here to-day will bear testimony to 
the benefit they have personally derived from a varied service in field 
and garrison artillery. ■ I have myself seen notable instances in which 
officers whose names are more especially connected with the horse 
and field artillery^ have shewn themselves second to none when serving 
with siege artillery, and vice versa. I deprecate any such separation — for 
the sake of the field artillery, to whom such a change means less scien- 
tific knowledge, excluded as they would be from the chief part of the 
courses at the School of Gunnery and the Royal Arsenal ; for the sake of 
the garrison artillery, as they would tend to become rather pedants than 
smart and enterprising soldiers ; and for the sake of the artillery as a 
whole, inasiniich as pure science being restricted to one section only, 
the general scientific avei-age would be reduced. Instead of, as we have 
now, more than 1000 officers of every grade and phase of intellect acting ' 
and re-acting upon each other for the attainment of one grand object, we 
should be divided into two bodies: separated by jealous rivalry. It is a 
grand object to place England in advance of the other nations of Europe, 
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as the representative of artillery science. Is it worth so much to attain 
the same position for the field artillery alone^ or for the garrison artillery 
alone ? 

The separation of the German artillery seems to have been necessitated 
by a partial and narrow-minded regimental administration^ which the 
officers were powerless to reform ; not from any inherent defect in the 
organisation, if honestly administered. The garrison artillery seems to 
have been habitually starved, under-officered, and neglected for the sake 
of the field artillery. The principal, and I think only argument of any 
weight in favor of a partition of the regiment, seems to lie in such differ- 
ence as exists in the nature of the duties of field and garrison artillery. 
These have been so fully discussed in the German pamphlet before alluded 
to, that I will assume them to be fresh in the minds of those present. 
It will easily be understood, then, how, under such regimental administra- 
tion as the writer de>scribes, these difereiices could be made productive 
of evils past endurance. Whilst conceding that the theory of our 
system might admit of such abuses, I think we must in common 
justice own that with iis every facility has been afforded to officers 
to make their own way into that branch of the artillery for which 
they have felt most inclination ; and besides this, great opportunities 
have remained in the hands of successive D. -A. -Generals, which have 
on the whole been wisely used, for still further carrying out the idea of 
transferring officers to that branch of the regiment for which they have 
evinced greater fitness. It is a delicate question whether such principle 
of selection might not be still further carried out with advantage. Still, 
it would be iincandid not to admit that there lies in all this a warning 
for those amongst ourselves who are desirous of maintaining the unity 
of the Eoyal Artillery. It is impossible that the regiment can bear the 
strain of war, unless there exists the same determination to maintain the 
efficiency of the garrison artillery as of the field. Garrison artilieiy cannot 
usefully exist under-officered, disregarded — I may say, uncherished. I 
do not care to discuss whether in the past one branch of our artillery 
service has been cherished at the expense of another. It is impossible 
for superficial observers to appreciate the difficulties which military 
administrators have to encounter to keep the machine in motion at all. 
In seasons when the House of Commons is suflering from a paroxysm of 
economy, some part of it must suffer, and of course it will be that which 
is for the moment in least request. . We have, however, now good reason 
to hope that the hour has struck when it will be possible to maintain 
the efficiency of every branch alike. I would venture to offer, then, as 
a postulate, that artillery cannot efficiently exist as one corps unless the 
requirements of each branch of it are equally regarded ; and in doing 
so, I am sanguine enough to believe that I am not asking you to accept 
what is impracticable. There is another consideration which I find un- 
touched in this German pamphlet. An officer is liable to that common 
weakness of humanity — ^growing older, involving very often change of 
ideas, change of predilections and favourite pursuits. I apprehend that 
many officers would not care to have their horizon limited even to service 
in the horse artillery ; though I dare say a good many young men think 
they would be contented. However that may be, can we do otherwise 
than feel assured that the more a mau^s horizon is limited, the less likely 
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ke is to hold those ' liberal views which scientific, pursuits especially 
demand ? If it bemonceded that no . necessity exists, for every artillery 
officer being a philosopher^ the truth still remains that a prejudiced roan^ 
whose mind runs in .one groove;, and who regards the business of life, 
as it« were, through a single eye-glass, is an anachronisni in a corps 
claiming to be considered scientific/^ 

It is, "I believe, by ho means inconsistent' with what I have just main- 
tained for the framework of the regiment, to affirm that the principle 
which has been adopted for some years past of dividing, the men and 
horses into horse, field, and garrison is a true one. A soldier enters the 
service in most cases without any preparation or education worthy of 
the name. It is therefore impossible during his, 12 years^^ service to 
teach him to perform intelligently the special duties pertaining to each 
separate branch. The widest gulf imaginable separates him from his 
officer — namely, education. Therefore, the I’estriction of an uneducated 
soldier, who only serves for 12 years, to one branch, constitutes no argu- 
ment for applying the same rule to his educated officer, to whom the 
service is the lausiness, and artillery science the study of a life time. 

In the Studies on the Leading of Troops, translated from, the German 
by Col. Oiivry, C.B., the considerations upon which the German artillery 
organisation is based are well stated :—^^In the situations in war on a large 
scale, individual batteries cannot manoeuvre of their own accord, as fre- 
quently happens in small detachment exercises. Where 12,000 infantryare 
striving to attain one object, the artillery distributed to them should not 
seek to act on its own account, but on the contrary it should contribute to 
the attainment of that object with its united power, which is possible only 
when the balteries do not act independently, but obey one will. In war 
on a large scale, employing the batteries in a mass is the rule; their 
isolated employment the exception. This principle must be rather the 
more maintained, iiiasmiioh as the actuality frequently renders the ex- 
ception necessary. The last sentence would seem to point to the 
possible danger of making the tactical unit too large. 

In one of the best papers on artillery which have appearedin the Times 
lately, datedBerlin, August 1872,it maybe gathered that the Prussian field 
artillery, having been divorced from the garrison artillery, has been 
organised into regiments, two of which form a brigade — ^the artillery 
complement of a corps (Sarmee — under a general officer. One of these two 
regiments, consisting of eight field batteries, is called the Divisional Eegi- 
meiit, being divided on service between the two army Divisions in divisions 
of fourbatteries each ; the other is called the Corps Artillery Eegiment, and 
consists of five field batteries and three horse artillery batteries, which 
latter are divided on service between the reserve and cavalry division. 
Besides the artillery general and his staff for the whole, there is a colonel 
for each of these regiments, and a major for each division of fourbatteries. 
The writer goes on to say : — As far as maybe, these four batteries are 
kept together, though on actual service it frequently becomes necessary 
to separate them/^ 

Now, I argue that if this paragraph be true of the artilleiy of the 
Prussian army — one of the largest in the world, an army having no 
obligation except that of constant preparation for war on a colossal 
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scale — * a fortiori^ it- would be unsuitable for our comparatiYely small 
army^ with, tlie constant obligation of being prepared for war on a small 
scale under the most variable circumstances. To inflict upon our army 
Bucb an artillery organisation, would produce tbe same results, probably, 
as would ensue from arming a dwarf with the club of a Hercules, 
forgetting the lesson learned by ns in the nursery that dwarfs can only 
cope successfully with giants by superior ingenuity and skilfiilness. 

I propose that the men, horses, and maieriel should be divided into 
three groups or divisions, with the head-qnarters of each stationed 
permanently in England. The spScialite of field artillery seems to call 
for a further sub-organisation. That the present brigades of artillery 
are unsuited to active service, seems to be admitted by authority; as in a 
foot note to page 13 Artillery Equipment Regulations,^^ we read : — ^^For 
administrative purposes, the entire regiment is divided into brigades, 
containing seven or eight batteries each. A complete brigade would never 
be sent into the field, unless it happened to contain the right proportion of 
men for the ordnance employed.'^^ Now, from the wording of this, the 
brigade organisation does not take its stand as being purely and simply 
administrative, or purely and simply tactical; that unfortunate word 
unless seems to deprive it of any definite standing ground. The 
present brigade is therefore evidently not of much value as a unit of 
any kind. We may gather from Captain May^s criticism of the Prussian 
artillery tactics of 1866, and their performances since, that, setting all 
due value upon the independence lately conceded to single batteries in 
our service, the battery is too small a tactical unit wherewith to ensure 
concentration of artillery fire — ^which I take to be as absolute a necessity 
as concentration of musketry fire. At the same time, we must beware 
of an organisation which would bind more batteries together than would 
be suitable to the daily requirements of the English army ; (I say English, 
for the reasons stated at the beginning of my lecture) . I therefore pro- 
pose as a tactical unit for field artillei'y, the complement laid down by 
regulation for a division of the army^ — viz. 2 batteries ; and to form them 
into a permanent brigade under a lieutenant-colonel. I do not think 
that this will by any means be detrimental to the greatest freedom of a 
battery acting independently when occasion requires it. In nearly any 
country you could ensure concentrating within reasonable distance two 
batteries of six guns ; for although you will doubtless acquit me of such 
a confusion of idea,s as tO' consider concentration of fire and concentration 
of guns to be identical, 3 ^et, in order to direct a concentration of fire 
amidst the turmoil of a battle-field^ there is a natural limit beyond which 
extension would be inconvenient* The corps or reserve artillery, under 
the command of a colonel, would be made up of so many of these brigades 
as might be proportionate to the strength of the corps (Varmce and the 
physical character of the theatre of operations ; and it would doubtless 
prove easier for the colonel to gather up his guns for a grand conp 
formed into these brigades than by single batteries unaccustomed to work 
together. The artillery of a corps ffarmee would thus be organised : — 
One brigade of artillery for each division, under a lieut.-colonel, whose 


^ And ifc is corrobordfed bjtlie concluding words in the passage wbicli I quoted from Col. Ouvrj’s 
kaaslation. 
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power of concentration wonld extend to 12 guns ; tlie corps artillery 
tinder a colonel^ witli power of concentrating all tlie brigades in 'his corps 
or reserYe. The major-general commanding all the artillery in the 
corps d^armee^ tinder the orders of the general in command, would be able 
to concentrate all the divisional artillery, reinforce it from the reserve, or, 
in short, make such dispositions as might appear desirable. The only rule 
to be observed in attaching -or detaching artillery would be, that so far 
as practicable a brigade should be kept' inviolate — that is, work by 
two batteries instead of by single ones. If this organisation be well suited 
for active service, which is the prime consideration^ I think it can be 
shewn that it is well suited to the every-day requirements of India, where 
half our field and horse artillery is permanently stationed, and where it 
is located with greater reference to military requirements than is neces- 
sary at home. You will observe that two batteries can always be contained 
within the territorial limits of a military division ; also, that the reserve 
artillery can always be stationed, in the brigades I have recommended, 
at such points as the commander of the force may direct — such as 
Eirkee, &c. In some divisions of the army there are only two batteries^ 
and these located at different stations. In such cases, the lieut.-colonel 
would be at the divisional head-quarters with his general. In others^ 
where there are more batteries, a colonel would fe stationed with the 
general in command of the whole, and the lieut. -colonels would join their 
brigades where concentrated; or if detached by single batteries^ as a 
regiment is sometimes by wings or squadrons, then with such battery as 
the colonel of the district might direct. 

The same principle seems to be of easy application at home, by 
observing that batteries should be apportioned to military districts by 
even instead of by uneven numbers. The objection that presents itself 
to my mind against any larger unit than that of two batteries is, that 
except in actual war on a large scale you could not canton artillery, 
either at home or in India, without violating it ; which involves all the 
inconveniences of the present system. On the other hand, by the 
adoption of a fighting unit which is equally convenient for our army 
in peace, we obtain for the artillery all the advantages of the regimental 
system. The advantage to a general is manifest, of receiving into his 
division his complement of artillery in one homogeneous brigade, as 
compared with receiring such complement made up of batteries 
strange, perhaps, to each other, and to the lient.-colonel who might be 
appointed to their command. Sir A. Frazer expressed his opinion veiy 
strongly upon this head after the Waterloo campaign. I think, too, it 
is only by such an organisation that the field artillery can enter into 
that intimate association with the other arms which is so essential to 
the general development of tactical knowledge. Is there not something 
unworkmanlike in the way single batteries move from one military 
district to another, describing an eccentric orbit round a brigade 
head-quarters, stationed somewhere for no vexy obvious reason, and 
unrecognisable by the general officers under whom the batteries are 
serving ? I fear that to any but artillerymen our present system is a 
kind of Asian mystery, and it is a matter of doubt whether the oldest 
army staff officers thoroughly fathom it. Perhaps no step could be 
more conducive to the feeling in the minds of general officers that the 
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artillery is as reailly nnder their indi^ command^ both in baiTacfes 
and in the field, as the other arms, than by giving it a simple organi- 
sation that would not require special study to comprehend it thoroughly* 
The day has gone by when general officers can be content to direct the 
artillery to conform to the movement of the other troops. There are 
phases in a battle when upon the action of the artillery all may depend; 
and what general worthy of the name will be content to leave the 
determination of that moment to the judgment of the most gifted 
subordinate ? Ought he not, thex'efore, to be as familiar with the capa- 
bilities of his artillery as with those of his infantry ? The necessity, 
therefore, of giving the artillery a simple and intelligible organisation 
is urgent, and the more akin to that of the other arms the better. 

To proceed to the consideration of garrison artillery : I propose no 
intermediate organisation between that of the division and battery. 
Garrison or siege artillery is, in the strictest military sense, reserve. 
As its duty is to provide for the garrison of a small fort or large 
fortress, or to furnish a train for a siege like that of Sebastopol, 
or to meet the necessities of our widely scattered colonies and posses- 
sions, I hold that no fagotting together of batteries would be free 
from the disadvantages of our present system. The garrison artillery 
should constitute one reserve division, from which batteries could 
be detached singly, or in numbers, as required for the special service 
contemplated. The lieut.-colonels of garrison brigades, besides being 
detached when required for service with the batteries, might be appointed 
for definite periods to districts and sub-districts, whereby they would 
become identified with the armaments in their charge. 

In what I have said, I have only ventured to indicate such an organi- 
sation as would, in my humble opinion, afford a tactical basis suitable 
to the Eoyal Artillery, and have purposely omitted all details — sucL as 
promotion of N.O. officers, returns, correspondence, &c. — as I think the 
nature of the proposal is sufficiently suggestive of the moduB operandi 
in these suborffinate particulars. At any rate, were the principle that 
I have suggested adopted, these details would be easily worked out* 

In studying the battle-fields of modern times, one cannot help being 
struck with the subordinate part played by the artillery of the English, 
as compared with that of continental armies. We have, indeed, been 
on the whole successful, but at such an expenditure of life as to give 
xise to the savage remark that " John Bull estimates a victory by the 
extent of the butcheris bill;^^ and it seems probable that had there 
existed a more just appreciation of the capabilities of artillery, our vic- 
tories from Waterloo to the present day would have been none the less 
decisive, whilst the sacrifice of life would have been less. 

Within the last few years, opinion has corrected itself, and in future 
decisive tactical results will be looked for at our hands — and in vain, 
unless the preparation for them is meanwhile laid in a real, sound, and 
intelligent organisation. 


A short discussion followed, and the proceedings then terminated 
with a vote of thanks to Major Geary for his able lecture. 
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THE GERIAH ARTILIEET IN 1870-71. 

TEAHSLATEB PEOM TSM FEEJrCS ET 

CAPTAIN HIME, E.A. 



Comlat of WmenibouTffs 

4th AueusT^ 1870, 

90 guns : 42 of 9 centimetres, and 48 of 8 eentimetres, 

Gnms of 9 c» Guns of 8 c* 

Common shell. Shrapnel. Case. Common shell. Shrapnel. 

631 19 0 749 0 

Total : 1380 common shell, and 19 shrapnel. 

I!?©, of roimcls per gun, 15*5, 

loss ; 3 artillery officers, 20 artillerymen, and 49 artillery horses. 

Battle of Worth, 

6th AtTGUST, 1870. 

231 guns : 90 of 9 c., and 141 of 8 c. 

Guns of 8 c. Gum of 8 c. 

Common shell. Shrapnel. Case. Common shell. Shrapnel. 

3023 12 0 6748 0 

Total: 9776 common shell, 12 shrapnel, and 64 case, 

Ho. of rounds per gun, 42*6. 

loss : 12 officers, 137 men, and 300 horses. 


Case. 

0 


0 - 4 



Case. 

64 


Battle of Sjpieheren, 

6th AtretrsT, 1870. 

78 guns ; 30 of 9 c., and 48 of 8 c. 

Gms of 8 e. 

Common shell. Shrapnel. Case. 

1046 0 0 

Total: 2374 common shell. 

Ho. of rounds per gun, 30*4. 
loss: 7 officers, 77 men, and 105 horses. 


Gun$of 8 c. 

Common shell. Shrapnel* Case. 
1329 0 9 


i MIjSrtJTES OF FEOGBEDINGS OF 

Battle of Bony, 

14tii ATI01TST, 1870. 

137 guns : 65 of 9 c., and 82 of 8 e. 

Gtmsof^c. I GrumofBc, 

Common sliell; Slixapnel. Case. j Common shell. Shrapnel. 


Total : 2840 common shellj and 6 case. 
iN’o. of rounds per gun, 20*7. 

Loss: 12 olEcers, 137 men, and 159 horses. 


BaUle of Mwn-la-Toiii\ 

16th AtjOtUST, 1870. 

222 guns: 90 of 9c., and 132 of 8c. 

Guns of 9 c, j Guns of Sc, 

Common shell. Shrapnel. Case, j Common shell. Shrapnel. 
6915 0 0 1 13,296 0 

Total : 20,841 common shell, and 18 case. 

27o. of. rounds per gun, 94. 

Loss : 44 oiiicers, 682 men, and 993 horses. 


Battle of Gmmlotte^ 

18th August, 1870. 

616 guns: 256 of 9c., and 360 of 8c. 

Guns of 9 c. Guns of 8 c. 

Common shell. Shrapnel. Case. Common shell, Shrapnel. 

12,191 U 4 22,437 152 

Total ; 34,628 common shell, 196 shrapnel, and 20 canister. 

17o. of rounds per gun, 50*5. 

Loss : 85 odieers, 834 men, and 1477 horses j 2 guns of 9 c., and 2 wagons 
lost J 2 limhers blown up ; 2 guns unaeryiceabie. 


Battle of Beatmontj 

30th August, 1870. 

222 guns ; 108 of 9 c., and 114 of 8 c. 


Gum of 9 c, 

Common shell. Shrapnel, 

2812 52 


Guns of Be, 

Common shell. Shrapnel. 




Total; 6562 common shell, and 101 shrapnel, 
Ho. of rounds per gun, 30. 

Loss; 12 officers, 140 men, and 174 horses. 
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BaMe of Nomeville. 

31st ATJGXTSX and 1st SErTEMBEE, 1870. 

180 Guns; 78 of 9c., and 103 of 8c. 

Guns of dc, ' Guns of ^ c. 

Common siiell. Shrapnel. Case. Common shell. Shrapnel., : Case, 

4408 0 ' 15 6048, ' 0 V 13 

Total : 10,668 common shell, and 28 case. 

Ko. of rounds per gun, 69*5. 

Loss; 13 officers, 147 men, and 191 horses; 1 gun-carriage dismounted. 



I 


Battle of Seda% 

1st Septembes, 1870. 

599 guns : 294 of 9 c., and 305 of 8 c. 

Guns of Be* j Guns of Be* 

Common shell. Shrapnel. Case, j Common shell. Shrapnel. Case. 

15,298 625 60 1 16,656 649 6 

Total : 31,954 common shell, 1274 shrapnel, and 56 case. 

Ko. of roimds per gun, 55*8. 

Loss ; 30 officers, 430 men, and 800 horses; 1 steel gun of 8c. hurst. 

Co7nbat of Omlmien^ 

9th IfOYEMBEE, 1870. 

110 guns ! 60 of 9 c., 46 of 8 c., and 4 BaTarian mitrailleurs. 

Guns of Be, Guns of Be* 

Common shell. Shrapnel. Case. Common shell. Shrapnel. Case, 

3284 ■ 248 2 3632 0 .2 ^ 

Total : 6916 common shell, 248 shrapnel, and 4 case, 

JN'o. of rounds per gun, 67*6. 

Loss : 5 officers, 62 men, and 104 horses ; 2 gun-carriages and I Baggage 
wagon dismounted; 2 guns of reserve, 4 spare gun-carriages, 

12 ammunition wagons, and 4 other carriages lost. 


Battle of AmienSs 

27th InToyembee, 1870. 

138 gims: 64 of 9 c., and 84 of 8 c. 

Guns of Be, Guns of Be, 

Common shelL Shrapnel. Case. Common shell. Shrapnel. Case. 

1791 0 0 4278 0 0 

Total: 6069 common shell. ^ 

35^50. of rounds per gun, 44, 

Loss; II officers, 162 men, and 201 horses; 1 limher-Boac Blown up. 
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Ui 


Battle of Beaune la Bolande. 

38th Novembeb, 1870. 

96 guns : 30 of 9 c., and 66 of 8 c. 


Guns of 9 c» 

Common shell. Shrapnel. Case. 
837 0 6 


Ghins of 8 c* 

Common shell, Shrapnel. 
1979 0 


Case. 

0 


Total: 2816 common shell, and 5 case. 

No. of rounds per gun, 29*4f. 

Loss: 2 o:£cers, 69 men, and 157 horses; 1 gun lost. 


Battles of Yilliers and Ghampignij, 

30th Novembes and 2nd Becembee, 1870. 
150 guns : 54) of 9 e., and 96 of 8 e. 


Q%m of 9 e. 

Common shell. Shrapnel. 


2850 


54 


Case. 

0 


Gnn$ of Sc* 

Common shell. Shrapnel, 

6841 115 


Case. 

8 


Total : 8C91 common shell, 169 shrapnel, and 8 case. 

No. of rounds per gun, 59’1. 

Loss : 11 officers, 194 men, and 286 horses ; 1 limber and 1 wagon blown 
up, and 1 gun dismounted. 


Battle of OrleanSy 

2nd, 3rd, and 4th Becembee, 1870. 

388 guns : 6 of 12 c,, 168 of 9 c., and 214 of 8 c. 


Guns of 12 c* 

Com. shell, Shrap. Case. 


470 


G^m of 9 c* 

Com. shell. Shrap. Case. 


12,941 


758 


19 


Gms of Sc, 

Com. shell. Shrap, 
17,570 0 


Total: 30,581 common shell, 762 shrapnel, and 59 case. 

No, of rounds per gun, 80*9. 

Loss: 33 officers, 389 men, and 622 horses; 2 gun-carriages dismounted. 


Case. 

40 


Battles of Beaugenoy and Ch^avanty 

7th, 8th, 9th, & 10th Becembee, 1870. 

^93 guns: 6 of 12c,, 133 of 8c,, and 156 of 8e. 


G%m of 12 e. 

Com, shell, Shrap, Case. 


172 


0 


0 


Gmc of 9 c. 

Com. sheh. Shrap. Case. 


18,342 


0 


Gum of Sc* 

Com. shell. Shrap, 
11,544 0 


Total : 25,058 coramon shell, 690 shrapnel, and 7 case. 

No. of rounds per gun, 89’6. 

Loss: 25 officers, 280 men, and 409 horses ; 1 gun and 1 gun-earriage 
uniservieeable. 


Case, 

7 


fHE EOTAL AETXLOEY lESTITUTIOH. 


24^5 


Comhat of Bapaume, 

3rd JAirtTAET^ 1871. 

72 guns; 30 of 9c., aad 42 of 8o. 

(hAM of 8 c. 

Common slieil. Slirapnel. Case. 
1423 0 0 

Total ; 2201 common shell. 

Ko. of rounds per gun, 30*6, 

lioss : 3 officers, 34 men, and 97 horses. 


Battle of le Mans, 

11th & 12th JA2Srt;ABT, 1871. 

234 guns: 102 of 9c., and 132 of 8c. 

Gum of Be. 

Common shell. Shrapnel. 

3565 0 

Total : 6096 common shell, and 1 ease, 

IJiTo. of rounds per gun, 26. 

Loss : 14 officers, 110 men, and 145 horses. 

Battle of 8» Quentin, 

19th Jakitaby, 1871. 

161 guns: 66 of 9c., and 95 of 8c. 

Guns of Be* Gtms of 8 c. 

Common shell. Shrapnel. Case, Common shell. Shrapnel. Case, 

2964 0 2 4210 106 0 

Total : 7174 common shell, 106 shrapnel, and 2 canister. 

No, of rounds per gun, 45*2. 

Loss: 12 officers, 166 men, and 180 horses. 


I have taken the foregoing figures from the Eevue Militaire de I’Etrangcr,” of the 16th and 
21st November, 1872. The Eevue” translated them from the German of the ‘*Militair- 
Wochenblatt,” to -which they had been communicated by t-wo German officers, who compiled 
them from reports furnished them by the kindness of the War Ministers of the different German 
States. Owing to the loss of the reports of a few German batteries, the figures are not absolutely 
correct; but they are a close approximation to the truth. They may be found in the ‘‘Beiheft sjum 
Militiur^Woehenblatt, 1872, Eehntes Heft,” p. 319. 

Under the term " common shell,” I have included the "obus ordinaire” and the *^obxis incen-. 
dkire.” Very few of the latter were used. 

The use of canister is evidently becoming rarer and rarer. It must be remembered, however, 
that during the war of 1870-71 the Prussians acted almost always on the offensive, the Prench 
on the defensive. It -is probable, therefore, that a larger amount of canister was used by the 
Breach than by the Germansi 


Gtm of 9 c. 

Common shell, Shrapnel. Case. 

2631 0 0 


Case. 

1 


' . Gum of Be. 

Common shell. Shrapnel. Case. 
778 0,0 
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It is startling to find tliat^in the majority of easeSj the loss in horses was clouhle the loss in men. 
It is probable that the great losses in horses experienced by the Prussians, was to some extent due 
to their offensive tactics. At Gravelotte, a horse artillery battery of the 9th Corps lost 120 horses — 
a loss which rivals that of “ Gr’^ Troop, E.HA.. at Waterloo. (See the “Miliiaic-Wochenblatt” of 
the 30th Nov. 1872, p. 912.) 

These statistics unfortunately give us no clue to the relative proportion of common and shrapnel 
shell required in modem war. The Prussians had no shrapnel at the outbreak of the war, and 
were compelled to use common sheB throughout the whole of it. Ofhe shrapnel used belonged to 
the Saxons, Bavarians, Hessians, and Magdeburgers. 

Too much reliance must not be placed on the number of rounds fired per gun ; since in many 
instances the number of rounds fired was much less, and in others considerably more, than the 
average. For instance, the artillery of the 12th Corps at Gravelotte fired 151 rounds per gun; 
while the artillery of the Guard, at the same battle, fired 100 rounds per gun. It is certain that 
other batteries fired as much as 200 rounds per gun. At Artenay, 2nd Bee. 1870, the 36 guns of 
the 22nd Division fired 5000 rounds in 5 hours ; giving an average of 139 rounds per gun, and 
1 shot per gun every 2 minutes. Mifitahr-Wochenblatt,” 30th Oct, 1870, p. 826). 

The guns of 9 and 8 centimetres are respectively the 6 and 4-pr. German field guns. 


H. W.L. H. 

Glasgow’, 

January, 1873. 


THE ROYAL *.4RT1LLEBY IJiTSTITPTlON. 


TIE CAIIBEE OP PIELB OMS. 

lit 

W. H. NOBLE, M.A., 

CAPTAIN E.A. 


“As to tlje g'cneral qii(?stion of largo bore and small bore, light guns or heavier guns, ho 
supposed it was a point upon wlhcli they must agree to dilFer.’’* 


In common^ doubtless^ witli many of my brotlier officers^ I bave I’ead 
witb muck interest a paper in the present volmiie^t in wliicii the 
author has given a very lucid explanation of the technical term 
flat trajectory/^ 

It is not my intention in the present paper to enter into any dis- 
cussion on theoretical points that are beyond dispute ; but as the 
author appears to have — doubtless inadvertently — fallen into several 
practical errors^ which hitherto have remained unquestioned or un- 
noticed^ it seems desirable that some one — even at this late period — 
should draw attention to the defects in an otherwise able paper. 

In the discussion which followed the reading of the paper, it is 
perhaps unfortunate that no one seemed willing to take up the other 
side of the question, or competent to give information which probably 
would have considerably changed the aspect in which the subject, 
from first to last, appears to have been viewed. 

It is now, perhaps, too late to enter upon a discussion in a contro- 
versial sense ; I shall therefore merely take exception, in a spirit of 
fair criticism, to various statements which the author has made in the 
paper under consideration, and which it is desirable should not remain 
uncontradicted in the pages of the Eoyal Artillery Institution's 
Proceedings.^^ 

From the general tone of ‘^^Flat Tx'ajectories,^^ it maybe gathered 
that the author is not satisfied with the method pursued in carrying 
out certain experiments with two 12-cwt. field guns, of the respective 
calibres of 3*6 in. and 3*3 in. •• 


* Extract from remarks made by Major-Gbn.'Lefroy, C.Bt, during a discussion, in tbe ©leatre 
of tbe IXiiyai Artillery Institution. — “Proceedings ILA.- Institution,” VoL VII., p. 292. 
t “ Flat Pra|cctorics'j wliat are they?” — Proceedings B.A. Institution,” Vol. VIII., p. 74 
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That he considers erroneous conclusions have been drawn from these 
experiments^ the result being the recommendation and adoption of the 
less powerful of the above two guns., . 

That the apparent results^ as regards range^ given by one of 
the two guns (3*6-m.) do not agree with certain theoretical hypo- 
theses, and can therefore only he accounted for on the assumption that 
the recoil of this particular gun was checked^ thus causing it to throw 
higher than the other; and that the employment of a different descrip- 
tion of powder — such, for instance, as L.G., of which we have a large 
store — might possibly have given better resultvS in the I'ejected gun, 
and might thus have led to a reversal of the final award. 

I trust, however, that when the subject is considered in all its bearings, 
it will appear — that the method of experimenting followed in this 
instance was a fair and adequate means of determining the relative 
shooting powers of the respective guns at practical artillery ranges. 

That, all things considered, no other decision than the one arrived 
at, could have been come to. 

That the obseiwed ranges must he accepted as the true ranges, and 
that relatively they are absolutely independent of, and uninfluenced by, 
the recoil. 

Lastly, that the employment of a different powder— such as L-G. — 
so far from being attended witli beneficial results in the 3‘3-in. gun, 
would in all probability have had the reverse effect. 

As the points first raised, to some extent, depend upon the conclusions 
arrived at with regard to those last stated, it will be convenient to 
discuss the several questions at issue in the inverse order. 

To commence, therefore, with the last — 

The folio-wing paragraph appears at page 82.* 

^^One thing the experiment does show— that 3 lbs. of R.L.G. powder 
are not so effectively consumed in a 3*3-in. as in a 3*6-m. bore of the 
mme length ; but which is of the most importance — burning the powdex*, 
or destroying the enemy ? Besides, it has not been shown that L.G-. 
powder, of which we have a large store, would not have given a better 
result as regards muzzle velocity in comparison with the 8*6-in., than the 
R.L.G. has done. A charge of 3 lbs. of L.G. powder has been fired in 
the 3‘6-in. gun, and has given a muzzle velocity of only 1283 f.s. Service 
L.G. powder has a smaller grain than service R.L.G., and therefore 
might bum quicker— although it is unsafe to predict, with our present 
knowledge, what powder will do.^^ 

I confess I do not clearly understand the argument in the first part of 
this paragraph. It seems to infer that the powder might possibly 
have been more thoroughly consumed in the 3*3-m. gun had the bore 
been longer. But would not this have been handicapping the 3*6-m. 
gun ? Might not the consumption of the charge in the latter gun have 
also been benefited by an increase in length of bore ? Was it not 


* Proceedings E,A. Institution/* YoL YIH. 
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mucli tlie fairest plan that both guns should have the same length of 
bore^ and that the only variable should be the calibre? We must 
l^ear in mind that the length of a field gun^ in a great measure, 
depends upon convenience in travelling and working. There is a 
certain length which it is not advisable to exceed. 

The fact of a field gmi being 3‘6 or 3*3 inches in calibre cannot in- 
fluence the practical conditions which govern the length of the gun. The 
mference, therefore, that the latter gun would be improved by an increase 
of length, cannot be accepted as an argument in favour of the smaller 
bore. 

The following table gives the lengths of the rifled field guns in use in 
the principal armies of Europe : — 

Table 1. 


1 , Hation. 

1 

1 

i 

1 

Total length of gun. 

Light field piece, 
corresponding to 
British 9»pr, 

Heavy field piece, 
corresponding to 
British 16-pr. 


ins. 

ins. 

England 

72*00 

78*00 

Austria 

54*45 

66*38 

Franco 

62*99 

79*21 

Prussia 

74*00 

78*00 

Italy..... 

■'epiv 

85*20* 

j Eussia 1 

70*00 

73*00 

.Spain 

76*16 

Sl-44 


With regard to the latter part of the paragraph, the chain of reason- 
ing appears to be that because 31b. of L.Gr. powder has given a muzzle 
velocity of only 1283 ft., as compared with 1358 ft. given by R.L.G,, 
in a 3*6-in. gun, therefore L.G. powder would have given a better 
comparative result in the two guns, as regards muzzle velocity, than 
E.L.G. 

This argument, of course, mainly rests upon the figures 1283. If 
these figures correctly represent the normal muzzle velocity with 3 lb. 
of L.G. in the 3‘6-in. calibre, the argument is legitimate ; if they do not 
do so, the argument is groundless. 

To enable my readers to judge for themselves, I shall here quotef the 
official tables which give the results of velocity trials with. R.L.G. in the 
3‘3 and 3‘6-m. gnus, as well as those of subsequent trials of L.G. in the 
3‘6-in. gun, and from which the author of ^^Plat Trajectories^^ must 
have derived his information. 


* A 24-pr. of 14ewt. 

f “ Extracts from the Quart erlj Eeports of Proceedings' of the Department of Direet^r of 
Artilierj/* Vol IX., p. 14 $, 
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Table II. 


Captain W. H* Noble, IR.A., 26. 7. 71» submits, for record, tbe following abstract, giving the 
results of experiments, carried out at Shoeburyness, to determine tbe muzzle velocity of common 
shells fired with charges of 3 lbs. from the 16-pr. wrougbt-iron M.L.'R. guns of 3'6-iri. and 3‘3-in, 
calibre. The 3*6-in. gun was fitted with a removable centre vent, and advantage wavS taken of this 
circumstance to determine the loss of velocity, in this calibre, due to jilacing the vent at the end of 
the bore. The vent strikes the cartridge at 0*6 in. from the rear end of bore. ‘With the 
forward vent the cartridge was struck at 4*4) ins. from the rear. The latter vont, however, is 
unsuitabh' for low” charges, and facilitates the deposit of half consumed cartridge in the boro. 

“ It appears that the muzzle velocity with the 3‘6-in. gun is 51 ft. in excess of that with the 
3‘3-in. gun. Both guns were fired under the same circumstances. 

Brand of powder, S.L.G-., W.A., lot 1G37. 


Grun, and 
date of 
experiment 


i«| 


Length and 
diameter of 
cartridge. 


i ^^5 1 

I® d Vr S 

^ S" 


Position 
of vent. 


Observed velocities 
at 50 yds. 


,§eI 

“ill 

' ,.D <S 


aj S .t: 

i’:: I 


:0 a ' 


Remai’ks. 


3-0-in, 
Expl. No. J 
385. 
8.0.71. 


3-3-in. •> 
Expl. No. V 
300, ) 


ins. 
11-8 X 2‘9* 

10-3 X 3*2 
do, 

U‘8 X 2*! 


jeom. shell, 
' 161bs. 

10 ins. 
3-5.1 „ 

do. 

do. 

'com. sbcH. 
16 lbs. 
11-3 ins. 

: 3-2-1 „ 


rear. 


do. 

forward. 


ft. I ft. I ft. ; ft. ' ft. 

! I 

13281310, — 

1 ^ 

1331 1332 1328 1343 131-o| 

. . I 1 

1381 1377 1377,1370'l370| 
12811299 1296 12911269! 


ft. 

1334 

1335 
1375 

1280 


ft. 

1357 

1358 
1397 

1307 


Table III. 

‘^Captain W. H. Noble, E. A., 26.8.71, submits, for record, the following abstract, giving the 
results of experiments to ascertain the velocity and regularity of velocity of common shells fired 
from tbe 16-pr. (3*6-in.) M.L.E. gun of 12 cwt. 







'13 .• 

S gb:* 

1 

sl# 

n-'lS , 

Observed velocities at 50 

yds. 

" I'i 

« S’g' 
'rf So] 

l-S's 

'■ Q ' a '.2 

■’S 









ft. 

ft. 1 

; ft. 

ft. 1 

jft. 

ft. 

ft. 

ft 

*1358 

!, 1328. 

' 1325 

1323 

1323-) 

1336 


1359 

.1300 

1345 

1345 

1358 ^ 

1 

1351] 

j 

15*8 

'1260 

1274 ' 

1 1276 

1 

1264 ' 

■ 1 

■ 1 

12831 

1 

1262 


1283 

.1270 

1251 : 

j 

1 1218 

1 ' 

1254 ^ 

1269 ] 

12‘9 

'IZU 

1 

1363 

1300 

.. 1 

1309 

1344') 

1332 


1355 

.1322 

1347 

1347 

1338 

1328], 

15*7 


Gan, and 
date of 
experiment. 


PS 


Charge. 


Length 

and 

diameter 

of 

cartridge. 


ill 


16jyr. 
M.EB. 
Expl. No. 
8B5, 

25,8.71. 


10 


10 


10 


lbs. 

r L.i. 1 

j Curtis & I 
; 'Harvey, j 
2.6.57, I 
L lot 97. J 

r S’)' 
L.G. 1 
from 1 
Exam- { 
ination i 
I 1870. J 

E.L.G.) 
16. 9, 70, f 
lot 1637,,) 


11 X 3*2 


P com. 

shell, I 
^ 161bs., 1- 
1 10 ins. j 
13*54* 


ilO‘75 X 3*2 


' appears tha^ there is a considerable loss of velocity with L.G. powder of ‘Examination 

1870,* The Supt. E.G.P.F, states that this powder is from broken up cartridges. 

“ The velocities are on the whole irregular, 

Tbe practice was carried out under the same conditions as that reported on preceding Minute, 
■with the exception that in the present case the cartridges were of serge instead of silk cloth. The 
ranges at 2^ corresponded in a marked manner with the velocities.’* 


* Cartridge for gnh lised bj mistake. 


t 1 miss. 
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It appears from tlie last table tbat -tlie figares 1283 belong to an 
inferior description of powder, marked ^^ Esaiiiinatioii 1870/^ and that 
ffood L,G. powder gaye a yelocity somewhat that of R.L.Gr. 

The author of ‘^^Flat Trajectories^^ would scarcely haye selected these 
figures had he been aware that their publication was the cause of a 
lengthened correspondence between the Departments concerned, in 
the course of which the Superintendent Eoyal Gunpowder Factories 
stated ^^that the L.G. powder issued to Shoeburyness (marked ^from 
examination 1870^), cannot be said to represent fairly the present 
seryice stock of L.G. powder, which has been brought into general use 
for M.L.R. field guns {see § 2087 Zist qf Climiges)^ as it was obtained 
from broken up cartridges and powders of unknown dates and makers 
and the Secretary of the Experimental Branch at IT oolwich submitted 
that steps should be at once taken — 

1. To ascertain how such powder came to be issued to Shoeburyness. 

^^2. To replace the present store by a portion of the 2000 barrels of 
Pigou & Wilkes L.G. at Purfieet, which has been reserved for re- 
woi’king, but not now likely to be required for that purpose. 

3. To set aside 500 barrels of L.G. at Purfieet for issue to Shoe- 
biiryness as rec|iured.'^^* 

It is manifest fcom the above that this particular brand of L.G. 
powder was of an exceptional character, that in some unaccountable 
manner had found its way into the Shoeburyness magazines. 

The foot note to Table III. expressly points out that the powder 
was from broken up cartridges,"*^ The same table gives results from 
an unexceptional brand of L.G. powder. 

I think, therefore, had the author of ^^Flat Trajectories^^ taken 
1359 instead of 1283, he would have selected figures that more correctly 
represent the normal velocity given by 31b. of L.G. powder in the 
3*6-m. gun. 

Blit, apart from figures, let us consider on theoretical grounds how 
the velocity would be likely to be affected by the size of grain of the 
powder. 

Major Majendie, remarking on the infliieiice of the size of grain, 
says at p. 133 of his Treatise on Ammunitions^ : — 

Wlien a charge of powder is ignited, each grain in its turn becomes 
ignited over the whole surface, and continues burning in concentric 
layers until it is consumed. It is evident, therefore, that as a large grain 
will take a longer time to burn in this way than a small one, so, all other 
conditions being the same, a charge made op of large grains will take 
longer to burn than the same charge made up of smaller grains. But 
the rate at which the grains successivdy become ignited will also be 
affected by the size of the grains ; and here the effect will tend in the 
opposite direction to that just described; for as all the interstices 
through which the gases pass decrease as the size of the grain decreases 
(all other conditions being the same), the velocity of ignition will also 
proportionally decrease, and in a measure counterbalance the effect 


^ Proceedings, Bireetor of Artiilory/’ 1871, p. 309. 


a5a MINUTES OE PROOEEBINGS OF 

produced by the increased rate of burning of each grain. Tbe direction 
and extent to wliicli altering the size of the grains will affect the rapidity 
of action of the powder, will depend upon the conditions under which 
the powder is ignited — such as whether it is exploded in an open train; 
in small enclosed charges; in large enclosed charges; whether the 
charge, if large, be thick and shoi^t, or long and thin; whether it fits 
the bore closely ; which portion of it is first ignited, &c/^ 

Now, repeated experiments have shown that with relatively small 
charges, a small-grained powder gives higher velocities than one^ of 
larger grain : the effect of slow ignition is here but little felt, owing 
to the flame having to traverse a comparatively inconsiderable distance 
to complete the ignition of every grain. But in relatively large charges, 
lohere the cartriclges are necessarily the reverse is the case, and the 
larger-gi'ained powder gives the highest velocities. 

In fact, in the latter case, the effect due to velocity of combustion in 
the smaller grain is more than counterbalanced by the facility given to 
rapidity of ignition by the larger interstices of the larger grain. 

The following table, giving the mean results of an exp.erim.ent lately 
carried out by the Committee on Explosives, forcibly illustrates this 
reasoning. 

Table IV. 


Showing the mean results of practice from the 9-pr. rifled M.L. gun of 
8 cwt., with gunpowders differing in size of grain, and projectiles 
weighing 9 lb. : — 


Charge, 

Ulb. 


Charge, 

l|lb. 


Charge, If lb. 

Nature of 

» IS 

'sS 

Pressure b}' 
crusher gauge in 
tons per sq. in. 

Nature of 

t-o 

Pressure by 
crusher gauge in 
tons per sq. in. 

Nature of 

■ P +3 ■ 

Pressure by 
crusher gauge in 
tons per sq. in. 

powder. 

o| 

At cen- 
tre of 
charge. 

At base 
of shot. 

powder. 

■ 

s ij*' 
o| 

At cen- 
tre of 
charge. 

At base 
of shot. 

powder. 

m 

At cen- 
tre of 
charge. 

At base 
of shot. 

4 toe* 

It, 

1156 

6’9 


4 to 6* 

ft. 

1263 

8'5 

6*4 

4 to 6* 

ft. 

1366 

10-5 

S-9 

4 to 8, > 

E no. i 

1169 

7-6 

3'0 

4 to 8, ■) 
E.L.G. ; 

1277 

9*6 

7-7 

4to8, 1 
R.L.G. i 

136S 

10*3 

7*1 

6 to 8, > 

L.a 5 

1185 

8'4 

6-1 

6 to 8, ■? 
L.G. S 

1271 

8'9 

6-3 

6 to 8, •> 
L.G. ; 

1330 

^ 1 

9*5 

7*6 


In the experiments recorded above, the powder was all granulated 
from press cake of the same date of manufticture, and the only variable 
was the size of grain. 

It is apparent that the L.G. size gives a lower velocity than the 
E.L.G. with large charges and comparatively long cartridges. I think, 
therefore, that instead of a beneficial result being obtained by the 
use of a relatively large charge of small-grained (L.G.) powder in a 


^ E.L.G., with smaller grains sifteU ouL 
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small-bore (3*3-in.) gaii^ and consequently with a long cartridge^, there 
is every reason to expect that the reverse would be the case ; and that 
the tendency of small-grained powder to give a lower velocity with 
relatively large charges^ would be aggravated by the increased length 
of the charge — which we must remember is in both guns ignited in the 
rear. But this leads us to the consideration of another paragraph. 

Oil the same page (82) the author makes the following remarks 

" For firing reduced charges;, such as are used in high-angle practice^ 
the 3*3-in. gun would have the advantage^ as the cartridge would be 
longer j and it would perhaps permit the vent being placed 3 ins. from 
the rear end of the bore^ and still allow of the residue of the smallest 
cartridge being completely burnt up. This position of the vent would 
also help to give a greater muzzle velocity, as in all probability more of 
the powder would be burnt up.^^ 

It is, perlmps, scarcely necessary to point out that the difference' of 
three-tenths of an inch in the diameter of the bore would have a perfectly 
inappreciable efiect upon the dimensions of the reduced charges (4 oz.), 
ordinarily used in high-angle practice with this gun; and that the 
objections to a forward position of vent hold good equally in a 3-in., 
3*3-m., o'd-in., or any other field gun. 

These guns are vented in the rear for the double object of ensuring 
safety while firing blank cartridges, and of igniting very reduced charges. 
The author of Flat Trajectories thinks that a forward position of vent 
in the 3*3-in. gun would help to give a greater muzzle velocity, as in 
all probability more of the powder would be burnt up/^ Possibly it 
might. ^ ■ 

All the heavy R.M.L. guns are vented forward, and, withE.L.G, powder, 
a decided increase in velocity is given by igniting the cartridge near its 
centre. Recent experiments, however, have indicated that this result 
may be reversed in the case of lower calibres. 

The muzzle velocity of a 9-lb. shell, fired with l|lb, R.L.G. from the 
9-pr. R.M.L. of 8 cwt., is higher when the cartridge is ignited in the 
rear than when it is ignited near the centre. 

Apart, however, from these considerations, and assuming that a for- 
ward position of vent would help to give a greater muzzle velocity in 
a 3*3-in. gun — -would it not do the same in a 3’6-in. gun ? 

Table 11. shows that the muzzle velocity was thus increased by 40 ft. 

It would manifestly have been mifair to vent one gun forward and the 
other gun in rear, and all arguments for or against a change in the position 
of the vent appear to me to apply equally to both guns. 

On the whole, therefore, I think it has been shown that [cceteris paribus) 
the relative velocities of the two guns as given in Table II. would be 
unaffected either by change of powder or altemtion of position of vent. 

Let us now examine the next question. The following table, taken 
from Extracts from the Quarterly Report of Pi*oceediiigs of the 
Bepartment of the Director of Artillery, Yol. IS. pp, 117, 118, gives 
the mean results of the range and accuracy trials with the 3’3-in. and 
3*6-m. guns. ' ' , , , 
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Table V, 


“ Secretary, Woolwicli, 21, 6. 71, submits the results of practice earned out at Sboeburyness, 
8-9. 6. 71, for determination of range and accuracy of tbe undermentioned guns. 


Exrn. Ifo. 390, 

Calibre 3‘3 inebes. 

rof bore..,,.,,...,,,.,....... 68*4 » 

Length. 4 of rifling,. 65*54 n 

(.nominal 74*7 n 

(■number 3 

r grooves < ■width 0*8 n 

Ilifling..,4 (.depth O’ll n 

Csiiiral, uniform 1 in 25 cals. 

Preponderance 3 lbs. 

Weight 12cwt. Iqr. 141bs. 


Kardenedcoj^per, 

Vent 0*6ia, from end of bore. 

Common shell, with Cdiameter 3*24 ins. 

2 rows of brass ■< length 11*3 » 

studs, 3 in a row. (.weight, filled 16 lbs. 


Charge, 3 lbs. 


Espl. Ko. 385. 

3*6 inches. 

68-.14 „ 

63*44 
74*6 ,r 
■ 3 

0*8 n 
0*11 „ 

1 in 30 cals, 

41bs. 

llcwt. 3qrs. 4 lbs. 

Steel and hardened copper. 
front vent, 4*4 ins. 1 from end 
rear « 0*6 in. S of bore. 

3 *54 ins. 

10*0 « 

16 lbs. 

Powder, E.L.G-., W.A., lot 1637, 


Direction 
and force 
of wind. 


Gun. 


Ora 

f^g 


s Cl 
o 

S '<*■ 
O V 


Mean 

recoil, 


Mean 
time of 
flight. 


Eauges. 

Mean 
difference 
of range. 

Mean Reflection. 

Min. 

Max. 

Mean. 

Ob- 

served. 

Se- 

duced. 

yds. 

1007 

yds. 

1126 

yds. 

1057 

, .yds. 
21*9 

yds. 

5*3 

yds. 

0*5 

2120 

2216 

2172 

20'3 

20*0 

1*7 

3515 

3602 

3619 

30*3 

47*0 

2*4 

1152 ' 

1208 

1187 

13*2 

1 

4*1 ! 

0*8 

2167 

2290 

2228 

21‘0 

17*5 i 

1*2 

CO 

o 

3640 

3596 

27*3 

60*1 

3*0 


. 3-5 
.3 
. 2-3 
.-3 

^ 3 


C 3*3-in. 

X ExpL No. 5- 

I 390. ) 


( 3*6-m. \ 
X Expl. No. \ 
K 385. ) 


\ 


20 

20d 

20 

20 

20 


o / 

2 5 
5 3 
10 2 
2 6 
5 3 


ft. ins, 
18 2c 


)i 


20 -lO 2 


secs. 

3*0 


6*6 

b 


13*0 

h 


3*3 

6 


6*7 


12*1 


a Mean of 18. 


h Mean of 19. 


c Mean of 4. 


d One broke on graze on sands. 


“Special Committee, 10. 6. 71, recommend the adoption of a 16-pr. gun of 3* 6 ins. calibre, of 
about the same weight as the experimental gun (but not less than 12 cwt.), the same preponderance, 
the same system of rifling, but beginning at 10*36 ins. from bore; axis of vent 0*6 in, from end 
of bore.’^ 

Commenting on tlie figures in the above table^ the author of ^^Flat 
Trajectories^^ says : — 

There is a manifest discrepancy in the ranges of the 3*3-m. and 
3"6-m. guns for 2^ 5^ elevation (see table). By calculation it may be 
shown that the correct I’ange for the 3‘3-in. gun at 2*^ 5' elevation would 
be about 1057 yds. — the same as that determined by experiment ; also^ 
the correct range for the 3*6-in. gun at the same elevation would be 
about 1087 yds. — Le., 100 yds. less than that determined by experiment. 
It can only be accounted for from the fact of the 3*3-in. gun being 
. allowed to recoil, while the recoil of the 3*6-in. gun at the same eleva- 
tion was cheoked/^'^ 


^ Proceedings of Department of Director of Artillery/ Voh IX. p, 118.^ 
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It will he observecr that he quotes from .the official book from which 
I have extracted Table V. ^ . 

Again, at page 79 he makes the following cominents — - 

Another point should be considered in firing guns with equal eleva- 
tions : the gun which has the quickest recoil in throws higher 

than the other. This may be explained by a well-known mechanical 



principle. Suppose. GF to represent, the rate and 'direction of the 
muzzle velocity of a shell, GB that of the velocity of recoil ; completing 
the parallelogram GBV^ V, and drawing the diagonal ffTh then GF 
represents the actual rate and direction of the muzzle velocity, tending 
to throw the shell higher than the gun is laid. This is on the supposition 
that the recoil commences before the shell is clear of the muzzle. 
Again, if the recoil is checked, the gun and carriage have a tendency 
to rotate on the trail, tending also to increase the elevation. In both 
these cases the gun which had the liveliest recoil would actually throw 
the highest. A difference in the preponderance of guns, the carriages 
on which they are mounted, as well as the nature of the ground on 
which they are fired, would probably exert some influence on the actual 
line of fire. 

^^It is probably owing to some of the above reasons that the 3*6-in. 
gun, when laid at 5° and 10^ respectively (the same as the 3*3-iii. gun), 
threw higher than the latter, as the respective times of flight for that 
elevation clearly indicate (see Table Y.) The recoil of the 3*3-in. gun 
was sensibly less than that of the 3*6-m. ; and since the recoil was 
checked in both cases at 5*^ and 10® elevation, the 3*6-m. gun had a 
greater tendency to rotate round the trail than the 3‘3-m., and conse- 
quently threw higher and ranged farther. If it had been possible to 
ensure both guns being fired at 5®, the 3*3-in. gun would have ranged 
the farthest.^^ 

It Tvould have been more correct had the authoi’ said in theory 
instead of in reality, as I shall presently show. 

On the whole, we may gather from the above passages that the author is 
endeavouring to explain away the longer ranges given by the 3*6-in. gun 
on the suppositions — that the recoil of the 3’6-in. gun was checked at 2®, 
whereas that of the 3'3-in. gun was free; that the recoil with the 3*6-in.gmi 
was quicker than that with the 3*3-m., and that this caused the former 
gun to throw highest ; and that either a difference in the preponderance 
of the guns, the carriages on which they were mounted, or the nature of 
the ground on which they were fired, caused the 3’6»in. gun to throw 
higher, and consequently range further. 

Now, had the range given, at on this occasion by the 

3’6-in. gun been of an exceptional character, there might be some force 

30 
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in tlie above reasoning ; but the following table will show that tbe mean 
range of this gun at 2® elevation bas been wondex'fully uniform. 

There cannot> therefore, bo any manifest discrepancy in the range at 
2'^ given by the 3*6-in. gun during the trial in question. 

Table VL 

Table showing the mean ranges observed, on various occasions, of 
comiiion shells (164b.) fired with charges of 31b. from the 3* 6-in. 
16“pi% gun. 


Date of 
experi- 
ment. 

Direction 

Eecoil. 

ns 

Brand of 

Observed ranges. 

of wind. 

o 

X’owder. 

Min. 

Max. 

Mean. 




1 


yds. 

yds. 

yds. 

17. 1. 71 

\ 

Cbecked.* 

20 

1637,E.L.0. 

1144 ! 

1245 

^ i 

1186 

1. 2. 71 

i 

» ■ 

20 

1637, E.L.0. 

1087 i 

1130 

1115 

26. 4. 71 

t/ 

ti 

20 

1637,B.L.a. 

1106 

1234 

1185 

8. 6. 71 


If 

20 

1637, B.L.O. 

1152 

1208 

1187 

25. 8. 71 

f 

« 

10 

1637, B.L.0. 

1160 

1226 

1186 

7. 3. 72 


, If 

10 

1630, E.L.G. 

1175 . 

1229 : 

1198 

11. 3. 72 


« 

10 

1630, E.L.G. i 

1136 

1192. 

' 1168 i 

1 

25. 8. 71 

f 

ft 

10 

CL.G., Curtis 1 
(.and Harley. i 

1116 

1219 

' 1183 i 

25. 8. 71 

f 

If 

10 1 

L.G., 1870.t 

lOSG 

I ■ 

1142 

1121 


It appears from this table, that with the exception of the practice 
carried out on the 1st July and 25th August, 1871, there is a marked 
uniformity in the mean I'anges observed at 

The two exceptional ranges are probably due, in the one case to a 
head wind blowing against the shot, and in the other case to the use 
of the inferior description of powder already alluded to. 

Let us now consider the question of recoil. 

I wish here to direct the I'eader^s attention for a moment to Table V. 
He will there observe an important note that possibly may have been 
overlooked by the author of Flat Trajectories.”^^ 

It appears that note c to Table V. informs us that the figures 18ft. 
2 in., which are given as the recoil of the 3’3-in. gun at 2® elevation, 
are a mean of ^ wmide. 

But 20 rounds were fi.red. Why, therefore, has not the recoil of the 
other 16 been included ? Became it was checked ! 

Table V. is an abstract, and merely gives mean results, but the 
following tables, taken in extemo from the Shoeburyness report, give 
the result of each individual round fired from the guns at 2® elevation. 


^ Bj meaiis of saud-bags, placed six feefc bebind tbe wbeels. 


t From broken up cartridges. 
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16-j3n M.Ii.B. S'3-m. Gm. Bxj^erimental No. 

Table Yn. 




j 

■* 

1 Projectile. 


■' 'Banges. 

Deflections. 


I 


a 

, o 

..J 



Times and 

® c 

"o © 9 





S 


' 


'S.pf 

mean time 

© ?*: © 

Jt 

ns 

Eemarks, ' 

o 

o 

I 

i m 

\ 

; « 


^ © 

> © 
^ s 

of flight. 

ffS © 

s 

fl rS fi 
3 M © 
a3-=J!5 

a i a 

eS 

M 'S, 

© tifi 

O 

1 

CU 

" p ' 


1 ' ' 

Iba. 

degs. 

ft. ilia. 


lbs, 

sees. 

yds. 


yds. 

yds. 


I 1 

3 

2 

r 27ot \ 
i obsvd . ) 


16 ■ 

3*3 

1066 

9 

5*0 

0*3 

8th duae, 1871. 

i 2 



17 6' 

. 

» 

3*1 

1050 

7 

6*0 

0*7 


1 'i 


It 

13 4 

© 


2*8 

1007 

50 

5*0 

0*3 

Direction of wind. 

1 1 

If 


17 10 

tJj 


3*1 

1062 

6 

5*6 

0*3 


! r» 

II 

n 

19 0 

s 


3*0 

1060 

3 

5*8 

0*5 


j 6 

■n : 

„ 


r 

pi. 


3*1 

1035 

22 

5*4 

0*1 



7 ' 

■ It 

i » \ 

i *. 




3*0 

1071 

14 

4*4 

0*9 



8 1 



at 


eS 


2*9 

1053 

4 

5*0 

0*3 



9 

1 . tt 

» I 





■ 3*1 . ■ 

1126 

69 

5-0 

0*3 




10 

■ 'B , 1 

ff j 

1 


.S 

It 

3*0 

1010 

17 

5*4 

0*1 

1 

11 

. '»f i 

w i 



;6ffl 

If 

3*1 

1034 

23 

5*6 

0*3 


12' 


n i 

J 


> 


2*8 

1050 

7 

1 6*0 

0*7 

j 

13 

„ j 


3 6 


1 11 

3*0 

I 1073 

! 16 

5*6 1 

0*3 


li 

» 1 

I 

n 

4 6 

% 

Iff 

f 1 

^ obsvd. / 

' 1087 

30 

6*0 

0*7 ^ 


15 

II j 

n 

4 3 

a 

It 

3*1 

1045 

13 

4*0 

■ 1*3 i 


16 

If 



o 

n 

3*1 

1103 

51 

4*0 

1*3 


17 

n 


1 r 

a 

n 

3*0 

1076 

19 

5*0 

0*3 


IS 

n 


fill 
j«i 1 


o 


2*9 

1034 

23 

5*4 

0*1 


19 

20 

n 

» 

» ' 



« 

n 

2*9 

f Not 1 

C obsvd. > 

1032 , 
1026 1 
! 

25 

31 

5-0 

6*0 

0*3 

0*7 







Totals. 54-2 !21135 1 

437 

105*8 

9*8 







Means. 3*0 1 

J057 f 

21*9 

5*3 

0*5 



“The gun was placed on low-level platform shot range. 5’or rounds 13 and 16 the recoil was 
cheeked by placing a drag-shoe under each wheel, attached to the point of the trail by chain. The 
gun had a tendency to slew round on recoil, on account of the chain not being of quite equal 
length.'*' , ^ ^ 

16-jjr. M.L.R. 3-3-hi. Gun. 'Exjierimental No. 385. 

T.VBLE vni. 


1 <"3' 




i ■ 

1 Projectile. 


i Banges. 

t 

■ Deflections, 

i 

1 3 

2 

, Sjj 

Sjc 




1 rs 4 

Times and 


•T=l . ^ 


1 .. 




Elevation, 

o 

© ' 

sS 

mean time 

( g ^ 

a 1 

* '© 

"©* 

Bemarks. 

Cf 

d 

O 



u 

■ p 

’S.g 
^ <u 

of flight. 

I- ■ 

1' S 52 

j mS 

” 53 

1 |a 
^ i 

It 

S'S 

o 

: § 
nS . 

© 

fi 


lbs. 

degs. 



lbs. 

secs. 

yds. 


yds. 

yds. 


21 

3 

2 



16 

3*4 

1191 

4 

6-4 

2-1 

8th June, 1871. 

23 

K 

r Goreetd, ■) 
1 2^ 5' 5 



n 

3.3 

1190 

3 

5-0 

0-7 


23 

It 



. 


3*2 

1180 

7 

4*0 

0-3 


24 

n 



© 

it 

3*3 

1193 

6 

60 

1-7 


25 

M: 



§D 


3*3 

1188 

1 

4*0 

0*3 


26 

t 



M 

11 

3-2 

1186 

1 

3*6 

0*7 


27 

1 


* 

ns 

s 

ff 

r Not “) 

I (. obsvd. i 

1163 

24 

5*0 

0-7 


28 

It 

1 ff. 

■ . © 


» 

■ 3'3 : 

1193 

6 

2*8 

1-5 


29 

» 

■ M 

' S' 

i ' 

w 

3-2 1 

1160 

27 

5-4 

1*1 


30 



O ■ 


I- ■ . » 

3*3 

1208 

21 

3*0 

1*3 


31 

It 





3-4 

1201 

14 ' ■ 

3*6 

0-7 


33 

> i 


o 

1 

.'K 

3-2 

1205 

18 

4*0 

0*3 


33 



© 



3*4 

1218 

31 

4-0 

0*3 


84 

If 


! p5 

a 

ff ■ 

3*4 

urn 

6 

2*8 

I'S 


35 

» 

H 


as. 

'» 

3*3 

1170 

17 

3*0 

1*3 


36 

iff 

n 


fl 


3*3 

1165 

22 

4*2 

0*1 


37 

» 

» 


a 

W 

3*4 

1194 

7 

3*8 

0*5 

*' 

38 

« 

0 


a 

.. 

3*4 

1192 

5 

4-4 

0*1 


39 

jf 

W 


o 

Q 

It 

8-2 

1152 

35 

4*0 

0*3 


40 


1? 



V 

3-3 

1195 

8 

6*0 

1*7 







Totals. 62*8 

mm 

•m 

85-0 

17 2 







Means. 3*3 

,1187 

13-2 

4*3 

0*9 



"The two guM (3’S^iii. and 3*6«jii.) were mounted on the same carriage, and were fired 
alternately." 
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We see from Table VII. that in the case of the S^S-in, gun the recoil 
of the first round was not observed. From the second to the fifth 
round the gun recoiled freely, and the distance is stated. From the 
sixth to the twelfth round the recoil was ‘^^stopped^^ by sand-bags 
placed behind the wheels. From the thirteenth. to the fifteenth it was 
checked by placing a drag-shoe under each wheel ) and for the 
remainder of the roiin& it was stopped as above. 

The range, however, was practically unaffected by the nature of recoil. 
Whether the recoil was free, was stopped/^ or was checked,” the 
range was practically the same. 

We see also from Table VIII. that the recoil of the 3*6-in. gun 
was stopped ” in a similar manner. I cannot, therefore, admit the 
soundness of the conclusion that the greater i^ange of the 3*6-in. gun 
at 2° can oul^ be accounted for from the fact of the 3*3-in. gun being 
allowed to recoil, while the recoil of the 3’6-in, gun at the same ele- 
vation was checked,” 

But this leads us to another point that has a most important hearing 
on this question of recoil. 

What is the meaning or significance of the words Eecoil checked, 
Eecoil stopped ?” 

Do they mean that the gun is lashed down so as to be almost im- 
moveable ; or that the free motion backwards of the gun and carriage 
is subjected to restraint ? 

Nothing of the kind. These terms, which are interchangeable, only 
signify that some means has been taken to prevent the gun and 
carriage from nmnlng off the platform on which the practice takes place. 
The note to 'Table VII. informs us that ‘^Hhe gun was placed on low- 
level platform, shot range.” 

This means that during practice the gnn and carriage stood upon a 
wooden platform placed on the Shoeburyness sands at one extremity 
of the shot range ” — viz., a particular line of pegs 50 yds. apart. 

This platform is of limited length, and is surrounded by the muddy 
sands ; if, therefore, the recoil of a gun is too lively, or the surface of the 
platform — ^which is covered by the tide at high water — more slimy ” 
than usual, the recoil is checked ” or stopped.” 

There are various ways of doing this. Sometimes a couple of hand- 
spikes or a few sand-bags are laid behind the wheels,* sometimes a 
drag-shoe is so placed that the wheel takes it on recoil — ^Imt in any 
case the gun and carriage move freely for some distance before the 
checking” process is brought into play. In the case under disciis- 
Bion, the gun and carriage recoiled freely for 6 ft. 

Let us see now what effect the quiehtesB of recoil would, under such 
circumstances, have on the angle at which the shot leaves the bore. 

^The investigations of the Committee on Explosives have shown that 
with E.L.G. powder, a projectile having a muzzle velocity of about 
1300 f.s., takes about 0*0075 sec. to travel through the bore. 

Let us assume that the 16-pr. shell has taken even 0*01 sec. It 
is evident that this represents the time during which the recoil may 
affect the projectile, since its having any effect is on the supposition 
that the recoil commences before the shell is clear of the muzzle.” 
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How far^ theii; is it probable- that the gmx -and . oarriage, weighing 
together 2664 Ib.;, would haye recoiled in the, one-hundredtli part of a 
second? Is it likely that the difference in quickness of recoil — eren if 
such existed — between the 3‘3-m. and 3*6-m. guns would in this time 
have had the smallest appreciable, effect on the angle of departure of 
the projectile ? 

During' the trial of the 3*3-in.. and 3*6-in. giiiis^ the recoil was 
by means of sand-bags placed sh feet in rear of the wheels. 
The recoil was nneheclced up to the sand-bags. Under these circum- 
stances^ is it possible that the checking could have had the slightest 
effect whatever ? Woiikl not the shell have been out of the muzzle^ 
eitlier at 2^^ 5^^ or 10® elevation^ long before the gun had recoiled 6 ft. ? 

Let me nor be misunderstood. I am not here arguing that the angle 
of projection is unaffected by the reaction of gun and carriage. It is 
a well-knov/n fact tliat the apparent elevation of a gun is increased by 
an — as it were — involuntary movement of the system on the discharge of 
the piece.'j"' This motion^ or tendency which the gun and carriage have to 
rotate on the trails, is however quite distinct from any backward motion 
of the wheels. Experiment has shown that this ^^jump^^ which the 
system makes before the projectile leaves the muzzle is much affected by 
the nature of the rifling. A breech-loading gun in which the shot is 
forced tliroiigii the bore, jumps more than a muzzle-loading gun 
of the same tveight and length. * 

There have been several experiments made, from time to time, with 
a view of ascertaining the value of the ^Ijump*^^ with different guns, 
and the results, on the w^hoie, show that {eceteris paribns) the preponder- 
ance of a gun, or tlio method in which the breech is attached to the 
elevating arrangement has no appreciable effect. t 

Xow, the difference in preponderance between the 3*3-in. and 3*6-in. 
guns wa.b only lib. Both gmis /were fired off the mine carriage and 
nature of ground. I tMnk, therefore, that, looking to the above 
facts, it is exceedingly improbable that the 3*G-in. gun threw higher 
than the 3*3-in. j and that in the absence of some more satisfactory 
reason than the one alleged, it is only fair to assume that the observed 
ranges are correct, and the calculated ranges incorrect. 

The following table gives the results of some trials to ascertain the 
jump of various guns. 

The method usually followed at Shoeburyness in canying on such 
experiments, is this : — 

A wooden target, 9 ft. square, is erected at 120 ft. from the gun. 
The axis of bore of the latter is truly levelled by a quadrant, so 
as to be horizontal. The corresponding height of this level is then 
found on the target by a theodolite. The gun is then fired, and 
the position of the hits on the target determines the amount or 
value of the It is evident that if there were no jump,^^ the 


♦ See ** Second Beport on Ballistics/’ Ijj Captain W. H. iXoblej E. A. I860, p, 268. 
t See “ Eepopt of Special Committee Eield Aytillei^y Equipment for India.” 1860, p. 05. 

rho results of tlieae experimoixts liate recently been corroborated bj similar trials in Fran». ^ ' 



MINUTES OF PliOOEEDlNGS OF 


sliot should strike below the level on the target. The instant the pro- 
jectile leaves the muzzle^ it commences to fall by gravity^ and the 
distance it will drop in 120 ft. can be found from the equation 


in which 

S =: distance fallen in ft., 

=5 force of gravity = 32*2, 
t = time taken by the shot in passing over 120 ft. 

If the projectile strikes above the level, the jump or angle of de- 
parture can be found from the equation 


I ■ tv -r 

■ tan e = — : 

w 

where 

e = angle of departure, 
a = mean height above level in ft., 

S = distance fallen by gravity in ft., 

. 1 ? == distance from muzzle of gun to target in ft. 

For example, the mean height above the level on a target a1 
120 ft. struck by three rounds from the 12-pr. rifled B.L. gun, was 
8*7 ins., or 0*7250 ft. The mean velocity of the projectile was 
1143 ft.; therefore the mean time of passing over 120 ft. was 0*1029 sec. 
Therefore 


007521 


That is to say, when the 12-pr. rifled B.L. gun was fired with the axis 
the bore honzoMal, or apparently with no elevation, the shot really 
»u.ed from the muxzle at an angle, or with an elevation, of ahout 
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: ■ Table' IX. ' ' 


Table giving in detail tlie results of practice carried on at Slioebiiryness^ 
on various occasions^ to' ascertain tlie/'^ jump of different guns: — 
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It is evident from tlie foregoing table that the angle of departure is 
not appreciably affected by the recoil being checked ; and that the gun 
that had the quickest recoil in realityf threw iotver than the other guns. 

W e now come to that part of the subject which refers to the recom- 
niendations of the Cominittee under whose supervision the tiial of the 
two. guns -took pla.ce. . - 

It must here be remarked^ that I write simply as a member of the 
Royal Artillery Institution^ and not as a member of a Oominittee. 

It appears that during the discussion which followed the reading of 

Flat Trajectories/^ an officer remarked that, although the Committee 
on the 16-pr. field gun had reported in favom' of the 3’6-in. bore^ all 
who had heard the arguments (of the lecturer) wex^e probably convinced 
that the 3*3-in. -would be better/^ 


^ By a break on eacH extremity of axletree. 
t See p. 26% Ime 5* , . 
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No one disputed tliis statement^ and tlie conclusion seems to Iiave 
been taken for granted. 

As before mentioned^ it is^ I tliink^ to be regretted tliat no one spoke 
on tke other side ; but however desirable it may be that professional 
questions should be dispassionately disoussed^'^ it would scarcely be 
expedient that members of a responsible Committee should^ during the 
labours of that Committee^ defend their proceedings in the theatre of 
the Eoyal Artillery Institution. Yet they are^ probably^ the only people 
who are sufficiently conversant with the facts of the case under discus- 
sion to be able to refute an attack^ or reply to adverse argument. So 
far from the 3‘3-m, bore being the best^ it might easily have been shown 
in a few words that the Committee could notj consistently with their duty^ 
have adopted that calibre. 

Let us, however, trace the history of this trial between the 3’6-in. and 
3’3-in. guns. 

On the 10th September, 1870, the Director of Ai*tillery pointed out 
to the President of the above Committee that it was very desirable that 
no time should be lost in carrying out experiments, and making a 
preliminary report whether the 9-pr. bronze smooth-bore guns would 
convert into serviceable rifled guns, and, if not, whether bronze is well 
adapted for guns of large calibre for field service. f 

On the 14th September, 1870, a design for an 18-pr. wrought-iron 
M.L. gun of ll|cwt. and 3*7-in. bore, was completed in the Eoyal 
Gun Factories ; and on the 16th, the Director of Artillery proposed 
that as the introduction of a muzzle-loading rifled field gun of large 
cahbre is a question of so much importance, a gun should be made of 
wrought-iron, to throw a shell of about 18 or 201b., and experiments 
carried on with it in comparison with bronze, J 

On the 20th September, the Director of Artillery asked whether the 
Special Committee had any suggestions or remarks to offer before the 
gun was ordered. § 

Onthe21st September, the President stated that the Committee were of 
opinion that it is not desirable to convert existing 9-pr. bronze smooth- 
bore guns into rifled guns, and had agreed that the following particu- 
lars should be adopted for the two proposed guns. 

Weight, between llj and 124 cwt. ; calibre, between 3*5 ins, and 
3*7 ins., whichever might be found best suited to a shrapnel weighing 
from 16 to 17 lbs., and common shell about 3 calibres.^^d 

in 'their i^eport, the Committee, after recapitulating the experiments 
and arguments which led to the abandonment of all attempts to utilise 
the existing stock of 9-pr. bronze S.B. guns, remark : — 

It was resolved, then, to expeiument with two guns — one to be con- 
structed of wrought-iron with steel tube, of the same general character 


^ ^^TFe beneifc of sucb papers was nofc eonfined to tlioso who bad tlie advantage of hearing 
them. Their chief value was in disseminatiug correct information through the service in 
print ” — Proceedings B.A. Institution,” Vol. VII. p, 292. 
f ** Extracts.” 1871. tol till. pp. 341-2. 
t M. ' , 

§ Ihid. 

II Ibid. The words within the intertod cocamas are taken from the original minute. 
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as one a design for wMcli liacl been prepared, in the Royal Gun Factories ; 
the other to I'ie made of bronze^,.' with only snch differences from the 
wronght-iron giin as wonld be necessitated by the difference of material. 
It was recommended that both ' guns . shoiild wmigk from 11 A cwt. to 
12 ewt.^ with, a preponderance not exceeding* 10 lbs. ; that their calibre 
should be between 8 ‘5 ins. and 3*7 ins.^ .w^hichever might be foiiiitl 
best suited to a shrapnel , shell weighing from 16 lbs. to 17ibs.^ and a 
coiiimon shell about 3 calibres in length ; and the rifling should have a 
iirLiforin pitch of 1 turn in 30 calibres'; and that the service chargo should 
be 3 Ibs.*^^^' 

Acting on the' above recoiiiiiiendation^ the Superintendent Royal 
Laboratory^ on the 29th September^- submitted drawfliigs of shrapnel and 
comiiiori shell' for a calibre^ to weiu’h respectively 16*5 lbs. and 

iGIbs.f ; , "y . 

The Sriperiiiteiideiit Royal Gun Factories, on the 8tli October, 1870, 
submitted a dratvirig of a 16-pr. hvrouglit-iron muzzle-loading rifled 
shell gun of 3*6-iii- calibre. J 

Tims the officer responsible for the aiiiniuiiitioii, and tbe officer res- 
ponsible for the gun, both selected 3*6 inches as the most suitable calibre. 

These drawings being approved, the manufiicture of the experimental 
gains and aiimiiinitioii was sanctioned. 

Subsequently, the trial of the bronze gun was deferred, but the 
wi’oiight-iron 3*0-in. gun was issiied on the 3rd January, 1871, and 
first fired at Shoehuryness on the 17th January, 1871. This gim 
weighed 11 cwt. 2 qrs. 211b.; calibre, 3'6 inches; length of bore, 
68'4i'nchos; length of gun overall, 78-inclies. ■ It fired common shell of 
161b. weiglit and lib. 1 oz. capacity, with a charge of 31b.; and 
double common shell of 251b. ' weight, and 1 lb. 8oz. capacity, vnth 
14 lb. charge. 

The result of the trials led the Committee, on the 23rd January, 1871, 
to report that the range and accuracy are very satisfactory ; the recoil 
appears to come within manageable limits ; and they are of opinion that 
the manufacture of such guns as are required for the sermce may be 
at once proceeded witli up to the point of rifling*.^ 

These recommendations were approved, and the manufacture of the 
guns was ordered to proceed, 2nd February, 1871. [j 

On the 1 7th February, the author of Fiat Trajectories read a paper 
entitled The Merits of a Large Bore and Small Bore Oontrasted,^^^! 
in the theatre of the Royal x4.rtiilery Institution. 

This paper advocated the adoption of a 3*3-in. calibre for the 16-pr. 
gun of 12 cwt., on the grounds — that the power of the gun wmuld be 
increased in the proportion of 1±69 to 1234 — these figures representing 
the weight of the projectile in pounds divided by the square of its 


^ **Ecport I.j 16-pr. Hifled Sluzzle-loading Field Gtm.” 1872. p. 2. 
t Extracts/’ VoL VIIC. p. 342. 
i IMd. p. 343. 

§ IMd. VoL IX p. So- 
li IMd. 

** Proceedings E.A. lastltution,” VoL VII. p. 273# 
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diameter in iiiclies; tliat the 3'3-in. shrapnel shell would contain a 
gi’eater number of larger bullets ; and that the common shell (3 * * * § 3 -in.) 
would hold half-an-oiince more bursting charge. 

The theoretical advantage of a small calibre is beyond dispute. 
That a 16 -lb. shell of 3*24 ins. diameter might ]}0 expected^ mtem 
parilm^ to experience less resistance fi'om the air than a 16-lb. shell of 
3*54 ins. diameter^ is self-evident. There are^ however^, other con- 
siderations that enter into the question^ and that must be taken into 
account. The resistance of the enemy must be looked to^ as well as the 
resistance of the air.* 

A small calibre for a field artillery shell gun may entail several 
disadvantages — 

(1) There are constructive objections to a long shelly particularly a 
long shrapnel shell. 

(2) The sharper pitch to the rifling, which the long projectile is said 
to render necessary, f has a prejudicial effect on the cone of dispersion, 
in the case of shrapnel fire. 

(3) There is a difficulty in making efficient double shell for small 
calibres. 

Looking, however, to the theoretical advantages which the smaller 
bore undoubtedly possessed, and to the statements made with respect to 
the capacity of the projectiles, J the Committee, on the Gth March, 1871, 
recommended the manufacture of a 16-pr. wrouglit-iron muzzle-loading 
gun of 3*3-in. calibre, for the following reasons, viz : — 

(1) ^^They believe that a 3*3-in. calibre is theoretically the best for 
a 16-pr. gun, as giving a greater velocity at 1000 yds., and at all 
following ranges, over a gun of 8* 6-in. calibre. 

(2) shrapnel shell adapted to a 3‘3-in. calibre takes an equal 
number of bullets, and is lighter than that for a 3* 6-in. calibre, 

(3) A common shell for the 3*3-in. calibre, and of the same weight 
as that for the 3*6-in. calibre, holds f oz. more charge.^^ § 

Perhaps it would have been better had the Committee stated that the 
conclusions drawn in (2) and (8) were the result of estimates. 

This recommendation was followed naturally by another, on the 
7th March, 1871, recommending the suspension of the manufacture of 
16-pr. guns, pending the contemplated experiments with the 3*6-in. 
and 3*3-in. guns. In referring to the pi-oposed trial of a 3*o-in. gun, 
the Committee say in their report — 

The attention of the Committee was drawn to the advantage of a 
3*3-in. bore for a 16-pr. gun, for ■which bore it was contended a 
projectile might be constructed capable of sustaining velocity longer 
. than any other projectile of the same weight. 

Comparing such a projectile with one for the 3*6-in. bore, it appeared 


* See p. 248, line 31. 

t « Proceedings B.4. Insfcitntioii/’ VoL VII. p. 286. 

X Ibid. 

§ *‘Bxtracts/» VoLn:.p.m 
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thatj supposing tlieiii to start witli the same initial velocity of 1350 ft. 
per second^ the remaining velocity at 1000 yds. -woukl be — of the 
former 1052 ft. per second^ of the latter 1020; at 2000 yds.^ of the 
fonner 020 and of the latter 889. 

^*It was agreed to make trial of a gun of 3*3-iu. calibre, as h was 
found that- the useful capacity of the shrapnel shell would not be 
materially affected by the decrease of diaineter."^^ * 

On the 28th March, 1871, authority was given to manufacture a 
8‘3-in. gun. and demands were made on the 31st March, 1871, upon the 
Eoyal Gun Factories for the gun, and upon the Eoyal Laboratory for 
projectiles. 

The gun was issued to Shoeburjmess on the 11th May, 1871, and was 
siibserpmiitly, by request, placed at the disposal of the Superintendent 
Eryrd Laboratory, to enable that officer to make preliminary experi- 
ments with projectiles. This course is usually followed, and the 
o*f>-in. gun had been similarly placed at the disposal of the Eoyal 
Laboratory OB. the 18th Janiiary, 1871. 

The following table gives the particulars of the projectiles supplied 
by the Superintendent Eoyal Laboratory for the two guns. 

Table X. 

Table giving particulars of projectiles for 3*6 and 3*3-iii. guns forwarded 
from Eoyal Laboratory on the 14th April, 1871. 


Calibre. 


Projectile. 
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charge,' 

i 

! , 
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< per lb,, and 56 > 
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lb. oz. 
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16 3?. 

* — 

1 

I 3'G 
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1 1 
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j ■ 

Shrapael ■ 
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f ! 

10*05 

116 14-1 


> 3*6 

j ■ . ' 

Coiiinion .......j 

^ 

10*S 

10 14-J 

1 2-1 

i 3*3 

<• ' '■ 1 

Sbrapiiel 

1 • 73 at IS per lb. 

'11*3 j 

18 1' 

- 

; 3-3 

f Common 

I ^ 

11*3 j 

1 

10 0 

0 35 


On the 3]‘d. '^une, 1871, the Superintendent Royal Laboratory stated 
that ^^the trial of shrapnel shells in the 3‘3-in. gun at Bhoeburyness has 
not proved satisfactory — three tut of six: having broken in the gun. 

It is evident that with this long shell and more rapid spiral, greater 
thickness is necessary ; this will reduce the capacity considerably.”t 

It is scarcely surprising that on receipt of this it was decided that 
no further steps be taken for the manufacture of shrapnel shells 


^ ** Bcport, lO-pr. Muzzle-loadmg, Billed Field 0un.*’ 187!^. p. 2. 
t Extract from a letter addressed to Committee. 
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for tlie 3 ' 0 -ia. a’na “ till after tlie trial of tie gun for initial velocity, 

Ixeo orried ont witk the tost possible 
delay— namelv, witliia four days of the receipt of the lepoit vitli 
respect to the imsatisfactoiy behanour of the shrapnel shells. 

The results, given in the foregoing tables (II. and ^ .) must, I think, 
convince any imprejndiced mind that whatever theoretical advantages 
the smaller calibre might possess, the practical advantages were quite 
inappreciable. The case therefore, at this stage stood as toliows 

On the one hand, it liad been calculated that the remaining velocity ot 
proieetiles fired vdth 81b. charge from a S'S-in gun would exceed that of 
those fired with the same charge from the 8-b-m. gun at 7.. 4 yds. by 
1 ft., at lOuOyds. by 11 ft., at loOUyds. by 10 ft., and at 2000 yds. by 

25 ft. : these being artffleiy fighting ranges. 

On tliC otLor experiment had shown that when tireci under 

identical circumstances as to charge, weight of projectile, carnage, 
platform, weather, and elevation, there was no advantage as to accuracy 
with either gun, but the range of the .3-6-in. exceeded that of the 
3-3-in. by 130 yds. at 1100 yds., and by 56 yds. at 2200 yds. ; these being 
artillery fighting ranges. 

Ac>-ain, one of the main conditions under which the trial was 
authorised, was that the useful capacity of the shrapuel shell slmuid 
not be materially affected by the decrease of diameter; hut the olhcer 
responsible for the manufacture of the projectiles had stated that 
“it is evident that with this long shell and more rapid spiral, greater 
thickness is necessary ; this will reduce the capacity considerably. 

Moreover, the whole manufacture of shell gnus for field service hacl 
been at a stand-still for three months, pending the settlement of tins 
controversy as to calibre. The case, therefore, might be argued some- 
what as follows : — 

Looking to the comparatively small theoretical advantage as to po-wer 
possessed by the calibre ; to tbe foot that at equal elevations its 

at fighting distances^ is less than that of the o' 6 -in. ; to the 
unfavourable opinion of the Superintendent Royal Laboratory as to 
proieetiles; to the fact that even the theoretical advantages of the 
smaller calibre would disappear if the weight of the projectile for the 
3‘6-in. calibre was increased to that originally contemplated by the 
Director of Artillery^' — a course which it might hereafter be found ad- 
visable to adopt; and to the desirability of losing no further time in 
manufacturing shell guns for service- — is it worth while to continue 

experiments in this direction ? . . t x- 

The Committee appear to have answered this question in the negative ; 
and, under the circumstances, I, for one, cannot possibly see how, con- 
sistently with their duty and the merits of the case, they could have 
come to any other decision. 


Feijrmrj, 1873. 


^ See p. 263, line 27. 
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CHiEiCTEEISTICS OF MODEEN BATTLES. 

Tmustaied Jroai ike 3IUlidri8ehe Gedan'keu tmd Heti'tuddmijeii uber daiJJcidsuk- 
Wmu::bs>schcn. IxjHcf/ dei* Jalm? JS7i) irad iB7ld'‘ wkdi ihr pei’mi^-sioii’ 
of llic anilior — a Gcrh-mu- G-encml: 

C APTAIF HIME, .B.A. 


AliLiTAUY liistc;rv teaebesiis iliat llie tactic.^ of eYerV' period ai*t‘. loarked by 
certain peculiar cbaracteristics; that these characteristics change slowly, but 
surely, with tlie revolution of time and the progress of iniproveiiieiit; and 
that: this transformation takes, place .in such a maimer, that conditions 
wliicli in one age are of secondary consideration, become in the succeeding 
age of primary importance. It is imnecessary to go back further tliau the 
time of Frederick the Great to seek -the origin of the peculiarities wHeh 
characterise modern battles. The distinguishing mark of the tactics of his 
time was the system of firing by lines. Armies w^ere drawn up in long, rigid, 
continuous iiiies, and that army was victorious which succeeded first in 
effecting, by its fire, a breach in the enemj^s line, and, by forcing troops 
through tile breach thus created, destroying the continuity of his line. The 
infantry was then the principal arm— the artillery inertly serving to strengthen 
the long lines of its own infantry, and to weaken by its fire the point in the 
enerny^s line which it wars intended to force. The artillery, eonse(|ueiitly, ivas 
the least of the tliree arms. The cavalry, on the other hand, often becamt^ 
the principal arm, when by a daring charge it was successful in forcing a 
point in the eiiemyhs line. But such exploits were only of occasional occur- 
rence; for in order to avoid disturbing the continuity and compactness of its 
own infantry Hues, the cavalry had to be posted on the Hanks, where 
it found itself opposed, for similar reasons, by the en(!m}hs eavalru 
It was only ])ossib!e, therefore, for this arm to take a leading part in forcing 
the enemy^s lines of infantry after his cavalry had been driven from the field. 

AVliile such wais the character of battles, success naturally depended on the 
capacity of mancBuvre, or mobility, of an army; since the greater its 
mobility, the more freely and rapidly could it be put in motion against any 
given point of the enemy^s front, without destroying the continuity of its own 
long ■ deployed lines. Jfot only this, but tlie possibility of withdrawing 
completely, or to a great extent, beyond the zoneofthe enemy "'s fire, depended 
upon tlie same qualitv ; and the most splendid exploits of the great king 
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were clue to the unrivalled mobility of the Prussian army. Hohenfrietlbei*", 
Prague;, and Leulheii sufficiently prove that, though generally weaker than the 
enemy in numbers, yet, from the superior mobility of his armv,^ he was en- 
abled almost invariably to secure the victory by failing upon the enemy, if 
not with superior forces, at least with the elite of his army. In the later 
battles of the Seven Years^ War — especially in those against the Russians and 
at Torjau — a gentle transition is apparent, and in them may be found the first 
germ of the mode of fighting adopted by Napoleon. A careful examifiatioii 
of these battles proves that they were won, not by the shock of o])posiiig 
lines, but by the gradual employment, in different combinations and in 
different formations, of tlie three arms. 

The wars of the French revolution form the transition period to that new 
form of battle whicdi Na])oleon exclusively adopted. No longer formed in 
long, unwieldy lines, the infantry was divided into distinct manageable bodies, 
called battalions, and by this means gained an inde})endence and capacity of 
manoeuvre hitherto unthought of. The extended nature of the combat 
rendered it possible to fight on ground which hi previous wars would have 
been looked on as impracticable, and enabled infantry that had been worsted 
to take advantage of the cover afforded by broken ground in larger bodies. 
The importance of cavalry became lessened in a corresponcliiig degree, and 
its most determined and successful charges no longer exerted a decisive 
influence on the fate of battles, as at lioheiifried^rg. It might, indeed, 
ride down one or two battalions; but thrown into disorder by its own success, 
it became incapable of producing further useful results. On the other hand, 
the artillery gained in importance as the cavalry lost. Prom its increased range, 
it could Ctinnonadc the individual masses of the enemy from greater distances 
than formerly, and its effect upon these masses was increased by the use of ex- 
plosive projectiles. Purthermore, it was possible, by a slight change in the 
position of the guns, to obtain a clear view of the movements of an enemy 
w^ho endeavoured to advance unobserved to the attack, and the batteries were 
enabled, by their superior mobility, to concentrate with greater rapidity upon 
important points. 

Instead of the long lines of the Seven Years^ War, troops were now formed 
in deep masses, from which the line of battle was continually fed with fresh 
forces. The duration of the fight increased, and he was the victor who 
brought up the last reserve of fresh troops against the spent troops of his 
adversary. The weary hours during which battles now raged were long 
drawn out^^ by the imperfection of the infantry fire-arms; but this did not 
necessarily involve greater slaughter than formerly; for as the heaviest 
artillery was innocuous beyond 2000 paces, it was possible to ])Ost 
reserves in positions from which, although beyond the zone of the enemy^s 
fire, they could reach the line of battle in a few minutes. In consequence of the 
principle of tlie last fresh reserves, victory usually inclined to the side which 
was numerically the strongest. Indeed heaven favours big battalions, as 
a general rule, and only rarely and under peculiar circumstances is it pos- 
possible for the few, by rapid successes, to defeat the many. When the 


i Fof a 'brief sketoU of the gradual impro?oniie»t in the mobility of armies, see “ Gescbickte 
te und dor ArtUlorie ■ in Earopa/^ Yon C, von Becker. Berlin, 1832. p. IM, 


r'fjiiteiicliiig forces were large, the sjstem.of graciiiallT empioying the reserves 
eoiisiclerabij’' increased tlie duration of battles.' They frequently lasted from 
^hiiorn till dewy eve/^ and more thaii.one .of Napoleoifs battles raged for 
several 

ItiiatLirallyresuited that the grand object of army organisation, at the time of 
which I speak, was to form the largest armies possible, while the grand object 
of tactics was to bring the stroiigesrarmy upon the field ; and victory attended 
tlie general— not only in a single battle, but throughout whole campaigns — who 
succeeded in accoTiiplisliing both these- objects best. Xapoleoii was not only 
a master of organisation, but of tactics; and ¥iciory fluttered round his 
eagles until united Europe, beaten into efficiency by years of disaster, 
learned the secret of his successes, and opposed him witli larger forces than 
Eraiice could bring into the field. 

During the long peace that followed AYaterloo, the military world was 
engaged in sifting the experience aflorded by the w^ars of tlie Freiicli revolution 
and Empire, and in improving the construction of fire-arms. As the progress 
of fire-arms depends on the progress of chemistry and metallurgy, it would 
be idle to enquire whether those which we now [lossess have reached a state 
of absolute perfection; for each fresh discovery in these sciences wdll no doubt 
lead to a corresponding improvement in fire-arms. It may not, however, be 
out of place to say a few words on the range, accuracy of fire, and rapidity of 
fire, of fire-arms at the present time. As regards the first, the range of the 
muskets and field guns in general ii^e rivals, if it does not surpass, that of 
human vision; in other words, it has readied its utmost useful limit. In 
accuracy of lire, such advances have been made that a large proportion of shot, 
within certain limits, may be expected to iiit. The rapidity of fire, of muskets 
at least, has increased to a very great extent, and a rifle can now be loaded 
quicker than it can be fired. Improvements ruvay undoubtedly be made in 
the rapidity of fire of field guns, and the explosive effects of shells; but it will 
be time enough to estimate the effect these improvements will produce on 
war when they have been introduced. The improvements in fire-arms, and 
the proportionally greater effect which they produce, gave rise in America, 
during the War of Secession, to a mode of fighting never before witnessed. 
When the opposing armies came within sight of each other, instead of 
advaiieing and giving battle in the ordinary way, each army carefully en- 
trenched itself beyond the range of the enemy's fire, and merely endeavoured 
to gain some point or position, the occupation of which would render the 
enemy's field-works untenable. Such a position once gained, the enemy at 
once retired — but only to entrench himself again in another position, Ido 
not mean to assert that all the battles of the war were fought in thisfesliioii; 
but this indecisive inode of fighting was so frequently resorted to, that for 
three long years the tide of war ebbed and flowed between Washington and 
Richmond — cities which are scarcely farther apart than Saarbruck and Paris — 


^ Areola and Leipsig*, for example. — Te* 

* I borrow tHs plirase from Col. H'amiey*s ^'Operations of War.” In tlie Srd Elieir® of 
Ljeurgna it was directed that war siaouid not be made often upon tbe same enemy, lest iie alioiiM 
learn the secret of the Spartan tactics. Antalcidas taunted Agosilans with haying tanght the 
Bceotkns, by constant inTasionSj how to tight; and 'the truth of the taunt was proved at 
where Cleombrotus was killed and the Spartans overthrown by Epaminimdas. — 
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without reaching either of them. Although such a sjstem of tactics has not 
yet been iiitrcducecl in all its integrity into European warfare/ yet the 
necessity for greater protection against the increased power of modern fire-arms 
has been already distinctly felt. In the war of 1 87 0-71, battles lasted on some 
occasions for several days^ .simply because neither comraaiicler was willing to 
leave a strong position and advance across the open to attack the enemy in an 
equally strong position. Only sinalh partial attacks were made/ and the 
result of the whole was dependent upon the results of these small;, partial fights. 
To this category belong the combats between Meung and Marebeiioir^ which 
lasted from the 7th to the lOtli December; between Venclome and Le Mans^ 
from the 6lh to the 12th January; ajid perhaps those at Belfort;, from the 
15th to the 17th of January. In warfare of this description, success depends 
not so much on the numbers of the troops engaged, as on their quality/ 
and the skill of the generals; and as in both these respects the Germans were 
superior, in the cases just mentioned, it was undoubtedly right for them to 
accept battle after this fashion when offered by the Erench. Further, in the 
first and third case, the French outnumbered the Prussians in the proportion of 
three to one, and in the second case tlie ground was so close tliat a general 
action was only ])ossible if desired by both sides. In the present imperfect 
state of our knowledge as to the minor details of the w'ar of 1870-71, it is 
impossible to explain how’ it liappcns that as great results may be achieved 
by a continuous series of minor operations as by a grand battle, but the 
following example will suffice to show that important successes may be achieved 
by such a mode of fighting. 

On the 30th December, 1870, the French advanced in force against the 
right flank of the 10th Army Corps on the Loir. Their main body, after 
driving in the Prussian outposts, first encountered serious opposition at 
Tencloine. In order to force this position, the French sent forward a column, 
consisting of at least one entire brigade and two batteries, by the main road from 
Le ilans to Orleans, mi Danze, to Etival, with a view to force the passage of 
the Loir- at this latter place, and thus turn the position by the right. At 
Etival there was only the detachment of General von Llideritz, composed 
of cavalry, horse artillery, and two companies of the 17th regiment of 
infantry. The fighting began in the close country betw’een Danze and Etival. 
The cavalry could not be used, in consequence of the conflguratiou of the 
ground, but an excellent position was found for the guns, to wffiich two 
zug.^ of inffintry w^ere attached as escort. ITitli the remaining four 
zvgH of infantry, Capt. Spitz, by cleverly making use of a small, unobserved, 
(leserted ravine, succeeded in advancing and taking in flank first one and 
then the other French battery which was engaged with the Prussian artillery. 
Both batteries he thus compelled to retire, capturing four guns — two from each 
battery. But he was not content with this success; and skilfully taking 
advantage of the cover w'hich the ground afforded, he pressed the first Frcmcli 
line back and back, operating principally against one flank. The French, 
feeling the enemy constantly upon their heels, retired from position to position, 
notwithstanding their tenfold superiority in numbers, until they finally 
reached Danze — the decisive point of the road from Le jM.ans to Yendume and 
Orleans — leaving nearly 100 killed and w'oimded behind the hedges they had 
ineffectualk endeavoured to defend. The result was that not only the attack 
on Yendome, but all further attempts on the position of the 10th Corps had, 
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for that flay, to be abaiiclonetl. Surely great results were tliiis gaiiierl by 
small Bieaiis.^ 

It is not, however, veiy, probable ■■ that future European w’'ars the 
grand result will be ac3hieved by the American mode of ^‘^trencli-figliting/^ or 
by a long series of partial engagements ; ' tlie fate of nations will rather be 
(leciclecl by the issue of grand battles. ■ Before investigating the charaoteris* 
tics of grand battles, it will be- useful to glance at the pecaliar lighting 
qualities of the three arms. 

At the prc?seiit day, fire, pure and simple, is by far the most important 
element in infantry fighting.. Owing to. the slowness of fire, want of accuracjq 
and limited range of the old smooth-bore musket (somewhat over 800 paces), 
it was formerly, possible, without any veiy great loss, to charge the enemy 
quickly and decisively with the bayonet, and stake the result of the action on 
a hand to hand fight; but things are now ..changed. The range of infantry 
fire is so extended, and its rapidi.ty is so increased, that it is almost hopeless 
to attempt to carry forward troops against an enemy in position for a bayonet 
attack; and even should the attempt to reach the enemy succeed, the loss of 
the attacking party would be so great as to preclude any reiisoiuible expecta- 
tio]i of success, iiiiless tliey were vastly superior numerically to the enemy 
before the attack was made. It must not be concluded, however, that cold 
steel will only be resorted to under nnusually favourable eirciimstances. 
Bayonet charges will always most surely pronounce a decision between two 
opposing liodies of infantry, from which there can be no appeal; and victory 
can only be made certain by closing with the enemy, and niiihhilafiog him ou 
the spot wiiere he stands. AVliat I insist on is, that they should never be 
resorted to in the devii-inay-care way. w.hich wa-s formerly in fashion, but must 
be looked on as the last act of a hotly contested light, and must be prepared 
with the greatest care.^ The arm on.wdiicdi -this preparation devolves is, as 
I shall presently show, the artiilerj; but iiitantry alone may suffice to prepare 
their own advance. However accurate infantry fire-arms may be, they can 
be only used effectively in action against objects sufficiently large to be easily 
aimed at. Xuw, at about 500 paces a man does not present a sufficiently 
large object to admit of being steadily aimed at by t lie great majority of 
private soldiers/" Consequently, between 500 paces and 1500 paces — the 
superior limit of infantry fire — a man moving singly incurs oiily the risk of 
being hit by the gnxuer or less shower of random bullets that fiili around 
liim. The assailants can only hope fur decisive results from their fire when 
each individual soldiiu* aims ai an inidividual soldier of the enemy; for shots 
fired at the general mass of the enemy produce but small effect. The 
attacker, therefore, must advance 1000 paces before his fire can produce 
deeisi\<‘ efi'ects; ir, from 1500 paces — the extreme limit of infantry lire — to 
500 paces, when iiulividual soldiers of the Ciieiny can be eifeetively aimed at. 


^ See tine excellent maps whidi aecoiopaiiy General Chaney’s book, Deiixieme Arm^e fie la 
Loire.”— T r. 

- See Li»‘«t, Maiiriet*, n.A..*s Vrellingtoa Pn^.O'Essay,” p. 85. — Ta. 

^ I giro flip G(*rraan of iLis sentence for the hmefit of those xvlio wnderstand thai hingiiage 
befctei' Hum injBfilf;—” Dci* einKelae Menseh liai fiber Orosse auf 450-f>fK'> Schritt fast nieht 
mehr, d. li, er t=^rscheint so scimial, dass seine Kgup dtireh ¥lsir iiml Kom nicht mehr 
iC” p. Saa. rtd M?/.— Tb. 


Tho quicker this is done, the less loss will be sustained. The first line of the 
attacking party, therefore, having discarded all superfluous weight beyond 
the range of the enemy’s fire — 1500 paces — should advance across these 1000 
paces as rapidly as possible^ in skirmishing or open order. As there are few 
soldiers who, when laden with a rifle and ammunition, can advance 1000 
paces at a double without corning in so breatliless and exhausted as to be 
incapable, for some minutes, of firing steadily and accurately, three or four 
halts should he made during the advance. There will be but few practical 
objections to such a course ; for in almost all ground iuerpialities will be 
found every two or three hundred yards, and to troops lying down very 
slight irregularities are sufficient to afford cover at ranges exceeding 
500 paces from the enemy. By thus lying down, the men recover their breath 
and self-possession, and are enabled to traverse the next portion of the space 
at full speed. This succession of rests and advances continues until the 
troops arrive on the confines of the zone of accurate fire — 500 pacesd 

Once this position is reached, the engagement with fire-arms which follows 
will be decided far more l)y the accuracy than by the rapidity of fire ; for 
whatever may be the comparative numbers of the troops engaged, within 
certain limits, victory will be witli the troops who, possessing the largest' 
number of good shots, inflict the greatest material loss upon the enemy.'^ 
But even though the attacker possesses no superiority in nccuracy of fire, still 
his fire will probably be more effective than that of the defender ; because the 
latter usually affords a greater number of objects to fire at, and not only his 
first line of troops, but the masses posted behind them, are within the zone 
of the attacker’s fire. The attacker should strengthen the first line of 
skirmishers by supports in small groups. The supports follow the skir- 
misiiers, and fill up, as circumstances demand, the gaps caused by the enemy’s 
tire. When the enemy’s fire is somewhat slackened, still larger bodies should 
follow in support of tlie skirmishers; not to advance with the bayonet, but to 
give greater extension to the introductory fight, and to draw the enemy’s fire 
upon themselves. Then, and only then, after a long and complete prepara- 
tion, should the troops advance who are to use cold steel. Need I say that 
all movements within range of the enemy’s bullets must be made as rapidly as 
the maintenance of order and the physical energy of the men permit ? 
Tedious though the preparation for the attack be, its result is decided with the 
speed of lightning, if the attack succeeds, a stubborn enemy may engage 
for a few minutes in a liand to liand fight; but this rarely occurs, and ns a 
general rule the worsted defender beats a retreat beyond the effective range of 
fire as quick as his legs can carry him. If the attack fails, the unsuccessful 
attacker retreats quite as precipitately. In old limes, if the charge was 
brought to a stand-still by the firmness of ilie defenders, a fight with fire-nrrns 
at close quarters frequently ensued ; but owing to the murderous effect of 
small-arms, such a case is now scarcely conceivable. Even in such cases as 
village-fighting, conducted with skill on both sides, where the defender has 
good cover, and the attacker presses on regardless of loss, tlie result is not 


, 1 I suggest that from 1 500 to 500 paces from the enemy should, for convenieuee sake, be called t lie 
ssom of impeifectfre, and the space within 500 paces from his line, the s:one ofaeeuraiejirc. — Tii. 
^ - This principle shows the great importance of musketry instruction ibr the English infantry, 
who generally fight at a great numerical disadTantage.— Tii. 
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long delayed. Breecli-loading rifles bring to . a rapid coiicktrioii village-figlits 
wliicdi mdXdipoleoids time' would have '■ lasted ■ for hours and hours; and in 
point of cliiratioTij the most ' obstinate village-fight since — ^that at 

Lo Bourget, 30th Oct, 1870— dwindles-' into iiisigniScaiice when compared 
with Mockerii, S. Amaiidh and Ligiij, ■ ' In forest-figlitiiig only will the 
cool self-possession of the men decide the result^ for there the man weighs 
more than the weapon ; and accordingly long contested forest-fights still 
occur. In general^ however^ modern infantry fights are distiiigoislied by three 
characteristics : first, the attack ' demands a much longer and itiore careful 
preparation than formerly ; secondly, the attack itself occupies a inucli shorter 
time; and tliirdiv, the re-siilt is far' more decisive. 

The improvements in the field artillery service are even greater than those 
introrliiced into the iiiiantry. By the better eoiistructioii of tl:ie gun-carriages 
and limbers, and by the diminution of the weight of the guns, a mobility has 
been conferred on t!ie field batteries ’wliich they never before possessed ; and 
since arrangeinerits have been made to convey into action with their guns the 
number of gunners required to work them, the heaviest field pieces of the present 
day vie in capacity of motion with the light horse artillery guns of Xapoleords 
time. But these improvements in mobility, great as tliey undeniably are, fall 
for short of those in tiie eificacy of lire of the guns. Their range extends as far 
as the eye can perceive a large body of men — such as a battalion in column ; and 
their acciiraey is so extraordinary that [tlmost every large object which lies 
within tlieir range can be hit, if its distance be accurately known. These 
advantages are, of course, attended by certain disadvantages unknown in the 
old guns.-^ The great accuracy of fire of the guns requires a corre.'^pondingly 
accurate laying in order to hit the object ; and at long ranges rilled guns, 
like breech-loading rifles, liave a high trajectory, which does not so thoroughly 
sweep the ground to their front as the old roinid shot.- On the other hand, 
the projectiles used are almost entirely shell wMcli burst before the object ; so 
that iiisfead of a projectile like the old romid shot, which acted only along a 
certain line, we have a projectile which is effective within a certain area of 
explosion. But beyond this area their effect is almost nil: and a shell which 
from any cause strikes too short, or a few yards too long, may be considered as 
aniiiiiinitio]! thrown away, because the fragments of the shell seldom reach a 
second object, such a^s another body of troops. Knally, the mw guns possess 
an excellent shrapnel shell, whose etlect surpasses that of the shells of 
former times as much as the range of rifled guns surpasses that of smooth- 
bores. Against this, however, must be set off the time required to lay the 
guns accurately, and to adjust the fuze correctly/^ Further, the canister 
of tile new guns cannot be compared tvith the old canister, by means of 


^ Toutea les fois 4|Wuue idee nouvelle surgit, elle ameae avec elk Uu nouveaux avaaiagea ei> de 
liouvoaux iiicoiiTemeiita. L’ceu’srre da geuie est d’efeaWu* la balanee et de yoir de qael cute le 
plateau iacliue.” — ‘‘'Etudes sur le passe ct ravenir de rArtiUerk,’" par FJUmpercur Hapokoa Ili^ 
Tom. 1. Avant-propos, p. xii. — ^T k. 

* “Die weite Trugiakigkeit, die selion wegeu des luiaiiteriegewelirs jneisteus iu Auspnicli 
gottommeii werden muss^ bediiigt eineu jBogensekuLss, deua der weite bestricheae fiauiu, dea die altca 
Toiikugel-gesebosse Imtteu, fcldt.” p, 237 , ad aup* 

» To bore tlio iasse eoiTeeily, the range must be knowai^ and at the enormous ranges at wbieh 
modem Held guns are used, it is pnietieally impossible to judge fcbe dlsiauee aceurately wltbom a 
yf ayine desoriplion. — i’B* 
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wliieh tlie smooth-bores gave such terrible evidence of their presence in the 
midst of the most critical struggles. This, however, is a minor disadvantage ; 
for the new' infantry rifles are effective up to the extreme range at wliich even 
the old canister w^as useful — 800 paces — and artillery tire can therefore be 
dispensed with within this distance. 

The ex])erience of the late war sho^vs that the advance of guns into action 
at a mean range of 200<} paces, can be almost always effected without any 
considerable loss. This arises partly from the great mobility of the batteries, 
and partly from the difficulty which the enemy will experience in firing at a 
long range against a moving object. In old times, the first advance of the 
batteries against the enemy^s guns posted in position w^as always a critical 
moment. Armies -were separated by a shorter distance then than now ; in 
taking ground and reversing, the batteries afforded an excellent mark ; and 
the low trajectory of the smooth-bores rendered any small mistake in the 
judging of distance a matter of little importance. At the present day, an 
error of 60 or 70 paces on the part of the defenders, in judging distance at a 
mean range of 2000 paces, is sufficient to enable a battery advancing to the 
attack to complete its movement without loss. But it is only during this 
preliminary advance that the attacking artillery can move with more impunity 
than formerly. In the bursting of his shells the gunner possesses the most 
uiimistakeabie evidence as to wdietlier his gun carried too long or too short ; 
and so accurate is his gun, and so elaborate his tangent scale, that he can 
make allowance for an error of £5 paces. After the second or third shot, a 
gunner ought to be able to tell the range within £5 paces, one w^ay or other, 
and make the most of the extraordinary accuracy of his gun.i It is im- 
possible, however, for the artillery of the defence to aim with accuracy, at a 
mean range of 2000 paces, against any given single gun of the batteries 
advancing to the attack, iu consequence of tbe large interval that must 
necessarily be allowed between the guns of a battery of field artillery.” It is 
consequently easy to understand wby, in the present day, during the 
preliminary advance of the artillery of attack, the number of gui^s dismounted 
is less, and the loss in men and horses is not greater, than formerly, wdien the 
extreme range at which the artillery of defence commenced firing was 1000 to 
1200 paces. 

The larger a fixed object is, the more certainly mil it be hit. At 
£000 paces a battalion — aye, even a company — at the halt will seldom be 
missed, once the range has been exactly found by trial shots and larger 


^ This principle was clearly stated by an English gunner 250 years ago To fayle al: the first 
shot, if the gimaer ho not acquainted with the Pecdc and Mark, is passable; and at the second to 
fayle is pardonable; but to fayle of a fair shott at the tliird Utne is too much, and argues but little 
judgment and discretion in such a gunner.”— The Gunner: shewing the Whole Practice of 
Artillery; by Eobert Korton, one of His Majestic’s Gunners and Engineers. Loudon, ld28.” 
The Prussians have no range-finder at the present lime, — ^T k* 

2 This ia precisely the reason why Prince Hohenlohe-Ingeltingeii recommends a rapid advance 
at fhli intervals fur the artillery of attack " Auf diesem Grimde ist aber auch sick bewegendc 
Artilierie Seitens des Feiades sehwer zr treffen, wenn sie nur in breiteror Front entwickclfc gerade 
auf den Feind losgeht und somit in ihren einzelnen Gesehdtzen lauter einzelne kleine, sick 
bow'egendo Eielpunkte darbietefc,”-- Ideen fiber die Vorwendung der I’okl-Artillerie.” Berlin, 
im •p.43 .— tb. 

s One of the advantages of a range-finder is,, that it saves the ^Ya 3 ^e of ammunition entailed by 

trial shots,— “T£. 
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objects — siicli as eTitreiidiiiieiits^farms^villages— will heemitimly struck, shot 
after shot. 

But it is fur otherwise with movi’ng objects. ^ - A battalion on the move, tlioiigli 
it alters its distance slowly, vsill evidently be less. often struck than a battolion'ut 
the halt ; and smaller bodies of .men, such as .companies or when on 
tile move will snSer still less. Cavalry moving at a rapid pace has as little to 
fear from rifled guns as from smooth-bores ; and when within 600 to 
8(10 paces from the eneriiy — the zone .within which canister was so formidable 
of old — trofjpers have less grounds for alarm than fo.rmerlyd 

The Germaii field artillery has proved itself to "be under all circumstances 
a formidable, uncler favourable circumstances .an irresistible arm ; but be it 
said that it has iisiiallj fired upon fixed objects, and that when it has been 
employed on the defensive almost exclusively, as at Belfort, it has been 
opposefl to an eii«nn\ iimapable of pressing an attack with vigour. Tlie Fraaco- 
Prll^:^ia{i Will’ aiibrds us but little inforroation as to the value of the Prussian 
artillery when iitr?icked by an enemy who will not be denied. This much, 
however, is certviin : that it is more effective on the offensive than on the de- 
feiisive — in other words, it shoots better at standing than at moving objects.^ 

On the introduction of fire-arms of precision, it was generally assumed that 
the ivie of cavalry during a battle would be confined to engagements with the 
enemy's cavalry, and that after the battle its proper employment w’ould be 
the pursuit of the retreating or flying foe. Such was the case in ISbt?, but 
1870 has taught us a different lesson. At the battle of ilars-Ia-Tour, 
16tli August, 1870, as the 8rd Army Corps was completely exhausted by a 
five hours' struggle with an immeasurably superior enemy, and as help could 
not be expected for another hour, two large bodies of Prussian cavalry were 
sent to the front, and attacked the Frencli infantry and artillery with terrible 
vehemence. True, no large mass of infantry w'as ridden down, and no battery 
was pemuinenily captured ; but the cavalry penetrated into the batteries and 
through the first and second lines of infantry, swept away everything in the 
shape of skirmishers and small detached bodies of troops, silenced the guns, 
and so shattered tiie uonde and formations of the enemy that almost a whole 
hour's delay w'as gained. Tlie long-looked-for reinforcements had thus time 
to arrive, and tlie 6rd Army Corps so far recovered itself as to be able to 
continue fighting vigorously until late in the evening. The cavalry 
purcliased these great results by equally great losses, but it proved triiimpliautly 
that effective cliarges may still be made aguiust infantry by no means wholly 
disorganised, and against batteries iuiictiou, Xu doubt the very same infantry 
and batteries over whhdi this furious cavalry storm burst were able after a 
time to renew ami carry on the fight, and from this point of view the enemy 
is justified in regarding the charge as a failure ; but for a certain time, perhaps 
a quarter of an hour, or even ten minutes, this cavalry attack absorbed the 
whole energies of these troops, and their attention was consequently dis- 
tracted from the rest of tlie German troops. If this lieriot; effort be regarded 


^ It must k* borne in mind that the author estimates the extreme range of effeetke iufaniarj 
lire at oOO paces. — Ta. 

" I maj romiiid the reader that the truth of this coudugiou, in as far as it louehes the geoeml 
cjuatioii of attack ami ilefeuce, is ilisputed hj Lieut. 3fIauneo, H.A,, in his ^‘Wellington, Friae 
Lssay,” p. 88 ,— Te. 
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as tlic exti’eme of wliat cavalry can effect during a pitclied battle against 
unbroken infantry and guns in action, it follows tliat modern cavalry is not 
capable of achieving permanent successes^ even when it attacks several 
divisions in succession. Such successes can only be accomplished by breaking 
through and riding down a number of individual battalions, and tlnis 
making a practicable breach in the enem/s line of battle ; and of this cavalry 
is still incapable. In order to give permanence to these successes, the cavalry 
attack must be supported by other troops, especially infantry. I may be 
allow’ed to give a general account of the mode in which, in my opinion, such 
an attack should be made ; but in doing so, I wish it to be well imderstood 
that I merely describe the salient points of the operation, the details depend- 
ing entirely on the particular circumstances of each individual case. Let us 
suppose that a force of the eneray^s artillery and infantry, not quite fresh but 
still quite fit for fighting, have to be attacked by a mass of three to five 
regiments of our cavalry, the space intervening between the two lines being 
favourable ground for cavalry — that is, ground over which, notwithstanding 
some slight obstacles, it is everywhere possible to ride. The cavalry forms for 
the attack at 8000 paces from the enemy^s first line — or in other words, about 
1000 paces in rear of its own first line of infantry. In such a position, it is 
not only far beyond the extreme range of the enemy’s infantry, but somewhat 
beyond the most effective range of his artillery. In front of the cavalry, but 
in rear of the most advanced infaiitiy — that is, about ;L500 paces from the 
enemy — is posted a body of infantry in lines of battalion columns, the length of 
this line being somewhat less then that of the cavalry. This body of infantry 
advances against the enemy at the same moment as the cavalry. The cavalry 
trots^forward through the intervals of the columns, and eventually through and. 
beyond the advanced troops of the first line. Directly the cavalry comes 
within effective range of the enemy’s infantry — say 1000 paces — ^it sounds the 
charge.^ Thus the cavalry is upon the enemy in 9 minutes from the time it 
moved off, 7 minutes only being required to clear the first 2000 paces at a 
trot, and 2 minutes tlie last 1000 paces at the charge. The accompanying 
infantry, once the cavalry has passed through its intervals, advances as rapidly 
as is consistent with order; but even though it doubles from time to time, it will 
not clear the 2500 paces over which it has to pass under 15 minutes. Now, 
even conceding that the enemy’s infantry take the very shortest time possible 
to reform after the vigorous charge of our cavalry, still they will have scarcely 
resumed their ordinary fighting formation when our infantry will be upon them 
This infantry attack the enemy wnil be hardly able to withstand. His guns 
wiU be lost, his infantry will be driven back, and our infantry will establish 
themselves in his position. This is the moment for oni* artillery to act. 
During the successive attacks of the cavalry and infantiy, the batteries 
must be held well in hand, ^Hike greyhounds on the leash,”" hut the 
instant the enemy shows signs of wavering, the guns must be slipped and 
sent forward at full speed, to decide and pronounce the victory by their 
appearance upon the decisive point at the critical moment. Before this 
moment ever arrived, however, it is very possible that the cavalry attack, 


^ ‘*'Camerc 2 iim Ciioc.” p. 241, 

- ’■'Letters during tlie Peniiasttlar aad Waterloo Campaigns^ by Sir Augustus Frazer. 
ILaS., S.II.A., p. 96 ,— Th. ; • : . 
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from whatever caiiise^ may liave miscarried, ■ It may have been obliged to 
retire from the horses being blown ; it may have been brought to a lialt by 
the eneiiiy^s cavalry ; it .may even have. been'. driven back in confusion. But 
in any ease, the infantry which followed it- will give it protection much vsooner, 
and enable it to reform much quicker, than if it had advanced alone ; and its 
losses will thus be .much diminished. 

There are, no doubt, pecu,liar dangers in this mode of attack, arising from 
the infa.iitrj following up immediately the attack of the cavalry. The infantry 
.. .may .be ridden down by their own cavalry retreating precipitately in disorder 
the infantry themselves may, i.n the first flush of fight, fire iiidisc.ri!iiiiiately on 
friend. and foe,&c. All tliis may be true; ■but it is equally tme-that without 
the support of the infantry the cavalry will in all probability fail to gain a decisive 
success. Hence the question is not wdiether such a mode of attack entails 
certain peculiar dangers, but whether it h possible and feasible, and whether 
the evils that may arise from it are not more than counterbalanced by the happy 
results it may ensure. There is no royal road to victory ; nocodeof rules has yet 
been, discovered to ensure certain success. 'War is at an end, indeed, when such 
a discovery is made. But with bold riders, tough horses, and good infantry, 
there is no reason why such an attack as I have described should not be 
made, and carried to a successful termination. Had even two fresli infantry 
divisions been at hand at Mars-la-Tour, to follow up the cavalry advance and 
throw themselves on the disordered French, the struggle wmuld have ended 
at 2.30 p.m. The battle of the 16th would, under such circumstances, have 
been so complete a victory for the Prussians as to render a battle on the 
18th impossible for the French ; and the Prussians would have gained the 
object on the 17 th which they only gained on the 19tli, after the desperate 
battle of Gravelotte. , ' ■ 

In every war between the great European powers, in addition to the 
preparatory battles there will be great decisive actions fought between the 
conceutratedforces of both sides ^ the results of wliich, though not decisive of the 
fate of the whole war, will at any rate influence its course to a very great 
extent, and give a strong colouring to at least one act of the drama*. The' 
preparatory battles will be generally fought by fractions of the grand army — 
iracrions so large, however, tliat a century ago they would have been regarded 
,a.s.. armies' themselves. 

The battles between these fractions of tlie grand array will have much tlie 
same characteristies as the battles of Napoleon^s time ; in other wwds, they 
will be decided by the gradual employment on both sides of all the troops in 
hand. A corps of 30,000 men, occupying a position in which its front is 
searched by a single gim of the enemy, or by two good shots armed with 
Cliassepots, can easily be withdrawn, by movements Ksuitable to the configura- 
tion of the ground, to another position favourable to it in the highest degree ; 
but no expedient can be devised to prevent the enemy, if he chooses it, from 
bringing his last man under fire. 

The characteristics of the grand battles of the present day will probably be 
quite different from this. Owing to the great precision and deadliness of 


^ Jufantry, under sueli eireums lances, would do weH to Cijpy t!ie mugh and ready way in wMcIi, 
during one of our Peninsulap battles, tlie 39tii Bejg^ment, iidvfmemg in line to fe'lie elearecl 

its front of some Spaniali regiments who were flying before the victorious Freneh,— Ts. 


fire-arm.% battles liave again esseiitiallj become migbty duels^ foixglit bj hosts 
of men armed with breech loaders, and drawn np in some form of the line 
formation^ These lines, no doubt, are long flexible chains, every link of 
wdiich is a living organism, not a rigid bar, as formerly ,v but no single 
link of the cliain can be broken at a decisive point without serious conse- 
quences. Should such a link be definitely broken by the attacker, he will 
command from this point by his fer-reaching fire so great an extent of the 
enemy^s line that the defender will only have the alternative of retreat or 
surrender. Battles of the present day, therefore, resemble those of 
Frederick the Great^s time in this — that a local victory at one point may 
decide the day, and that fighting along fhe “whole line and with the whole of 
the forces may not be necessary. On the other hand, the organisation of 
armies is now such as will enable them to dole out, gradually and from time 
to time, fuel for the figlit, without greater inconvenience — perhaps with 
greater facility — than in Napoleon^s time. To the battles of his time, battles 
of the' present clay still bear this strong resemblance — that no decisive result 
takes place until the last man who can be brought up is thrust into the fight 
at the decisive point. 

Since the improvement in fire-arms, two grand decisive battles have been 
fought — Koniggriitz and Gravelotte. 

At .Koniggratz the characteristics above mentioned were markedly 
exhibited. The first position of the Austrians became untenable as soon as 
Chlum and its neighbourhood fell definitely into the hands of the enemy ; this 
decisive result being almost exclusively brought about by the fighting around 
Chlum. Along the whole of the rest of the line of battle, occupied by the 
1st Prussian army, only an artillery duel was carried on, and three-fourths of 
this army contributed to the victory solely by its presence. After the 
capture of Chlum, the Austrians retired to a second position — that originally 
occupied by their reserves ; but this in its turn was rendered so untenable by 
the taking of Problus by the army of Elbe, that it had to be given up at all 
other points. This second great result was also gained by comparatively 
few troops. A third position was impossible for the Austrians, owing to the 
nature of the ground, and their morale was so lowered that for the moment'^ they 
were wholly unfit for further fighting, although not more than two-thirds of 
their force had been engaged. 

Not so clear at first sight, but quite perceptible on closer examination, 
are these same characteristics in the second grand decisive battle of our time — 
Gravelotte. The German commander resolved at all hazards to drive back 
the French upon Metz; while Marshal Bazaine was bound to hold fast to the 
only line of communication with the rest of France that still lay open to him. 


i In justice to the author, I am bound to confess that tke long-winded periphrasis in the text 
is due to my inability to translate in fewer words the term Linien-Peiiorgefecht.’* p. 24 'L-~Te. 

“ Lieut. Mauriee’s “ Wellington Prize Essay,” p. 33. — Tn. 

3 *’ Momentan,” p. 245. Colonel Stoffel, after describing certain circumstances which happened 
after Eoniggriitz, insists that the demoraliaadon of the Austrians was of a far more serious and 
permanent nature thank suggested by the word ^^momentan.” Be pareila faits ne sauraient 
^tre attribute uniquement a ia demoralisation qa! engendrent do grands d<Ssastres militaires; ils 
revelent un abaissement dos caraefeferes et une veritable decadence morale.” See the dispatch, 
I.*Ai,itriche est-elle m d4wd«neeP*'m Ms ^'Kspports Militalres,” p. 44 ,— Tr, 
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The decisive point of tlie position/ therefore, was S. Pi’imt, on the extreme 
Preiich right, by which this last line of comm.uiiicatioiis ran; As the fate of 
the whole battle iiatuially: turned' upon 'the' . course ^ taken by events at 
S. Privat, the desperate fighting and; frightful ■'slBugliter place 

along the rest of the line was wholly nnnecessarj, arid was wilfully brought 
on by the assailants, rather than caused by irresistible necessity 

The great battles of the present day, then, are as it were a mean between 
those of Frederick the Great and of Napoleon. In eonimon with the first, 
they afiord the possibility of wiimiug a complete victory b\' gaining a decisive 
success at a single point. In common with the second, they are marked bv 
the peculiarity that success is only possible at any ])oinfc by bringing up 
successively to tliat point every available man. 

From tlio characteri'^tics of modern battles, their general course can be 
readily risceitaincd. Eiflier, one of the two armies determines on fighting 
flcfensively, and takes up a more or less well selected position, on which it 
offers a readezeop^ to tlie otiier army — as at lvoiiiggratzAVoi1.h,Oravelotte, and 
Belfort ; or both armies ioove towards some baitle-fiekl, eventually selected 
rather by chance than by choice — as at i^fars-la-Tour and Sedan. In both 
cases the general tenor of events will be much the same ; for even in tlie 
latter of the two, one arm\' w'ill generally act on the defensive, the other on 
the ofiensive. However matters turn out, both armies mast make up their 
minds for a battle. Contrary to former usage, the best mode of determin- 
ing now whether the enemy is willing to accept battle, is to advance witlioiit 
delay a considerable force of artillery, wliicli from its great range and 
destructive effect can scarcely ever be left unnoticed, and wliidi thus forces 
the enemy at least to show the whole extent of his front. . Whilst the rest of 
his army developes itself beliitul the batteries, an opportunity is afforded of 
recomioitriug his position sufficiently for all practical purposes, and of fixing 
the points whicli ore easiest to attack and most desirable to possess. Siicii 
decisive poiids tiien^ always are, and in general it is not very ditficiiit to find 
them; their pnsiiimt depending first on the nature of the groimd, and 
sceoiicliy on strategic considerations. Thus at Worth, at Wars-k-Tour, and 
at Gravelotte, tlie decisive point, on tlie seizure of whicli victory depended. 


^ It is a curious laet,” say.s Uiout. IWaiu’ice, Ji.A., (Wfillrngtou Pri-ze Essay, p. 12, that 

oil aluiost the only point on whicli Cajif. 3i'ay and Col. Selielh'udorf were agroed — the di, ■'■’appearance 
of key positions on out tic-iields— -the German general ” (the present author) 'OiiilVrs ih>m both of 
them. ‘ Wlto shall deciuc w hen ’ such * critics di^a^^ive.’ ” — pR. 

- MajoivGen. Lord Mark Jicr’s explanation of the Fnissiaa tactics at Grarolotte is so tlioruuo^hly 
original as to iloserv^* notice: — *•! believe the turning of the iVench right to liave been a ‘ 
ile rescahor; The Gernians had retirud~-had certainly ceased to advance fur some time — alien 
]t was itiseovered thni the French right, though it kepi its groimd, was without amniuiihioii; and 
Laiuobert, wlio conimauded it, was obliged to retire in his turn. The German tactics were as bad 
at S. Privat as they a-ert‘all thruughyut the war against the French imperial urmy, IVith over- 
powering numbers they employed the column covered by swarms of devoted skirmisiit-rs, and tiiey 
attacked in fruiil. il'hese tactics were changed kter.^^ — Journal of the Koyal Cnited Service 
Inslitutiony Vol. XV L, Xo. 137, p. 2;^. 

If the Geriiian eommancleFs original intention was a front attack, no doubt tiie dank attack on 
S. Privatwas a “'pensik? tie rescaiierf’ but X agree wdth mj author that the flank attack on 
B. Privat was deliberately planned beforehand; that the-despemt© fighting “along the rest of the 
line ” was an accident ; and that such a notion as a front attack never eroesed yon Mollke's ramil. 
These ipiestlotH, funvcTer, offer « fair field for fight,-— Ts. 


lay on tlie French right; at Sedan it was reached by deboiiching at 
Doncher}', between Floing and Fleigneux ; at Belfort it was to be found at 
every accessible point along the long German line of battle^ but especially 
on their right at Frahier. 

The point of attack once selected, the preparation for the attack begins. 
That part of our position which lies directly opposite the decisive point 
should be left as open as possible for the movements of the troops that may 
have to attack ; but on both sides of this free space as many batteries as 
possible should be brought into action — first, to silence the fire of the enemy^s 
guns posted near the point of attack by an overwhelming fire ; secondly, to 
destroy everything in the way of cover in the neighbourhood of the same point ; 
and thirdly, to throw the enemy’s troops into serious disorder. At this 
stage of the action, the artillery of the attack is far more effective than that 
of the defence. The former has the enemy’s artillery, the objects covering it — 
such as villages &c. — and finally the enemy’s troops to fire at, while the latter 
has nothing but artillery as a target. If the assailant succeeds in bringing 
into action, were it only for a moment and at one point, an overwhelming 
mass of artillery, he may in no long time have succeeded in thoroughly 
preparing the attack. He must beware, however, of committing an error of 
Judgment — a mistake at this crisis maybe fatal; and he should bear in mind 
that it is far better to cannonade the enemy too long than too short a time. 
The attack itself may be purely an infantry one ; or if the ground and the 
position of the enemy admit of it, a cavalry attack well supported by infantry. 
In order to ensure the result, there must invariably be a proportionally 
strong body of troops ready to follow in the footsteps of the columns of attack, 
and to fasten with an iron grip upon the position from which they may have 
driven the enemy. It is self-evident that a sufficient number of guns also 
must be ready to advance and occupy the point of attack, in case it be carried ; 
but in no case must these guns be taken from those which prepared the way 
for the attack. Those guns will retain their position, and will not remain 
long unoccupied if the defence be vigorously maintained. 

The defender has long before this learned, from the increased firing, the 
point in his line which the enemy has selected for attack ; and then arises the 
question — ought this point to be strengthened by artillery? In general, it is 
impossible to answer this question definitely, in one way or other. The 
effect of artillery is less, no doubt, against troops on tlie 'move than at the 
halt; but it is always g'reat, and a reinforcement of artillery will always 
produce a result proportionate to its strength. But if the defender has no 
great superiority, or is very much inferior in the number of his guns, he can 
do much better with his reserve artillery than advance it into the first line. 
Far from doing so, he should place it as far as possible out of the range of 
the assailant’s guns, behind the point of attack, so as to be able to bring a 
murderous fire to bear on that point if it be carried. The most perfect 
weapon of defence is the breech-loading rifle. Infantry almost hidden from 
view by irregularities of ground, can with the greatest ease vary their raiige 
according to the varying distance of the enemy, by merely makiiig a proper 
use of the sights of their rifles ; and the destruction done by their good shots 
is so great, in consequence of the rapidity of fire of the breech-loader, that 
one liundred cool, self-possessed , men have withstood before now the attacks 
of ten times their number. The point^of attack, then, should be strengthened 
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by iiifimtryj ill ease ilit flefciitler lias any- to spare, ami can keeptliem to some 
extent, iilflioiigli in a loose fonnatioii, covered from the fire of tlie enemy^s 
artillery. In case tlie attack succeeds, such a force of fresh infeiitry — and if 
tile groiiiitl is favourable, of cavalry also — must' be kept in hand, beliiiicl the 
reserve artillery, as can in turn assail the. assailant with good prospect of 
success ; their advance to recover t.lie lost positio-n .being duly prepared by a 
rapid lire of the guns. This counter-attack;- has many chances in its favour ; 
for in the heat and liiirry of the attack, a number of gaps are sure to be left 
ill the assailanfs line, and from his ignorance of the nature of the ground, 
lie will hardly succeed in taking full advantage of the cover it affords. To 
meet the defeiicler^s counter-attack, the assailant -brings up his reserve; and 
thus Victory hovers — now over the one, now over the .other — until at last, one 
side having compietely exhausted all the troops . disposable at this point of 
the line of battle, she finally inclines- to the other .side which brings up the 
last reserve. The struggle at Bazeilles, during the battle of Sedan, is a good 
illustration of this alternate ebb and flo.w of victory.; but it should be added 
that the position was by no means a decisive ■ one, and its possession was not 
of sufficient importance to exercise an essential influence over the general 
battle. Oil the contrary, its capture brought the victor but very doubtful 
advantage, while its loss offered „ little hindrance to tlie conquered to con- 
tinue the fight. 

Erom the great lengtli of the line of. battle in the gigantic warfare of 
modern times, it is self-evident that' several decisive points may lie along the 
front on both sides; and that coiisequetiily ■ one may be acting offensively at 
one part and defensively at another '■ part- -of the battle-field, at the same 
moment. F urtlier, at no point is an absolute cessation 'from hostilities possible ; 
at no point can the battle be suffered to dwihdle away even into an indecisive 
cannonade, righting must so far be kept.- up; along the whole line as to pin 
the enemy to his position and keep. -Mm. engaged; but decisive straggles need 
not be sought for everywhere, nor is the successive emplojmeiit of all the 
available forces at every point in any way required. If, like the Prussians 
and Austrians at Leutlieii, the numerical difference between two armies of 
equal quality is so small as to' render' a -decisive victory seemingly hopeless, 
still let it be steadily borne in .mind - that -the clearly developed peculiarities 
of modern battles render it far easier than in ..NapoleoMs time for the lesser 
number, if well led, to attack the; greater, with- -.a prospect of success. 

It will not be out of place here to give some account of a battle of the 
late war in which the challenge offered by one army in a position carefully 
and deliberately chosen beforehand, was willingly accepted by the other — I 
mean the battle of Gavelotted 

I have already stated tliat S. Privat was par e^^mlUme the decisive point 
of tile baitk-fieid ; but tiffs statement requires further explanation. The 
position of the Prencli army, from its left which rested on the heights over- 
looking tlie ]\Ioselle, followed the crest of a line of commanding heights 
which, passing through several farms and the villages of Amanvillers and 
S. Privat, stretched away in a north-westerly direction until they sank into 
the valley of the Oriie. Behind their left, from the extreme flank to the farm ' 


I Tlic hmi of (Travolotte i liave amu m tta m Uol. Jowwai d*tm Olfieicr, — Ti£. 
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of Leipsigj 2500 paces south of Amaiivillers,^ lay forts S, Queiitiii and 
Plappeville — outworks of the fortifications of Metz. ^ In jjroloiigatioii of the 
right' flank ran the single road which served to niaintain communicatipns 
between the French army and the rest of France. As long as his right held 
fast, Marshal Eazaine^s freedom of movement was by no means circum- 
scribed. Indeed S. Privat was so commanding a position, that while it was 
occupied by the French no attack on their centre at Amaiivillers could be 
made with a hope of success. 

The object of the German commander, on the other hand— as ^vas clearly 
proved by the battle of Marsda-Tour — was to drive the French into Metz ; 
and the point of attack was evidently S. Privat, on the capture of which the 
accomplishment of this object essentially depended. 

It behoved both sides, therefore, to strain every nerve to capture S. Privat; 
for fighting at any other point of the position, though it might be bloody, could 
not possibly be so decisive as here, and in fact such fighting would be 
absolutely without result for the Germans. An attack on the French left, 
even if completely successful, could only be pushed by the victors to the 
confines of the s})ace swept by the guns of S. %rentin and Plappeville. So 
far could they go, but no further. To break the centre at Amanvillers might 
certainly lead to a ruinous division of the French army ; but to do so was 
difficult, if not impossible. In the first place, there was no good position 
withiii effective range of Amanvillers from which the German artillery could 
prepare the attack; and in the second place, Amanvillers was commanded by 
S. Privat and flanked by Leipsig. Finally, such an attack, though perhaps 
possible, would have been unprofitable; for the French would be obliged 
voluntarily to evacuate Amanvillers as soon as S. Privat was captured. 
The Germans, therefore, had only to engage the enemy along the rest of the 
line to such an extent as was necessary to pin him to his position and observe 
his movements. Against S. Privat and its neighbourhood only, had a regular 
attack to be made. 

It may be said that, by a victorious advance of his left wing, Marshal 
Bazaine might have given a turn to the battle that would have been ruinous 
to the Germans. But let it be remembered that the German right occupied 
a splendid position on the heights of Gravelotte, and that the result of the 
previous battles of the war was not such as to justify the Marshal in building 
upon the success of an attack against his enemy when well posted and in 
force. Only, indeed^ after the German wave of battle had surged and dashed 
against the heights on which the French were posted until it was broken and 
driven back, could such an advance be thought of. That some such idea 
may have occurred to the Marshal, however, is probable from the great 
strength of this wing,** and the position of the reserve at Plappeville. " The 
uselessness of success, and the dangers that might arise from failure, ought 


^ On Col Fay’s map I make this distance B700yds, — Tit. 

* Measured on Coi. Fay’s mapj Fort S. Quentin is 4000 yds. from dussy, TV'herc tlie extreme 
French left rested, while Fort Plappeville is 4800 yds. from Leipsig'. I may remark that schritt 
is the German w'ord which I translate into the English “ pace.” — ^T e. 

^ A French officer mamtains that the preponderance of the French troops was just the other 
way. Describing the French right, he says, Mardchal y ayait place enormement cle troupes.”— 
“ La Campagne dc 1870, jus<iu' au Sept.” p, 08 .— Te, 
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fjertaiiily to have restraiiiecl the Germans from the desperate attack wliicli 
they everitBalij made upon this part of the. . Frencli position — an attack in 
which the number of lives wantonly sacrificed' in the 7tii and Sth Corps 
must have equalled the loss of the £ud and 3rd Corps of. the 1st army at 
Kdiiiggratz. 

A successful advance of the Freiicli .from the direction of Amanvillers 
would have lieen fraught with .far, less clanger to the Germans. The position 
occupied by the Germans opposite this village ,was unqiiestionably harder to 
defend than ihat of Gravelotte; but the"' ground was so close and so irregular 
that a general view'of it was impossible, and the numerical superiority of the 
Germans was so great, that by a flank attack they might have involved the 
French in an irretrievable catastrophe. But there was no reason to fear a French 
rdtack on this ])oint. Far from having leisure to deliver an attack, they 
were actively engaged in repulsing one which the Germans had made on 
them in force. Tins attack was wholly mmeeessary ; but it fettered and 
fibsorbed a Large liody of the enemy^s troops who would otherwise have been 
available for the fight that raged round the decisive point, S. Privat. The 
aitaek of the Germans at this point had much the same effect on the general 
result of the battle at Graveiotte, as the fight of the 7th division in the 
forest of ilaslowed on the capture of Chlum at Ivoniggriitz. 

Of all tlie evils tliat miglvt befall the Germans, the least to be dreaded was 
a French success at S. Privat; for if the first Prussian troops were repulsed, 
the attack could be renewed by the supports, reinforced if necessary by the 
reserves.^ On the other liand, if the Germans succeeded in occupying 
S. Privat, no power under heaven could prevent them froiri accomplishing 
their design of forcing back tim great French army upon the fortifications of 
Metz. I say, then, flint 8. Privat was e.rceUenee the decisive point of 
tlie battle-field. 

Against S. Pnvat, therefore, was rightly directed the main attack of the 
Germans, wliieli was intrusted to two intact army-corps — the Guards and 
the l£th. To this aitaek 1 shall now coniine myself, neglecting the capture of 
the outpost, S. Mhrie-aiix-Cheiies. ' ■ 

It is needless to cxjiatiate upon tlie self-evident principle that the fewer 
the gnus available to prepare tliewny of the attack, the longer they will take 
to eiicet the desired end. Now, the first attack against S. Privat was preluded 
only by the fii*e of ihe greatest part of the guns of the Prussian Guards. It 
is doubt ful whether it was at all possible, with so few guns, to prepare 
tl'toroughly tlie way for an attack against so strong a position; it is certain 
liiat this could onh‘ be done by a prolonged and deliberate cannonadf*. But 
no time was allowed the artillery for such a cannonade. Ere half the 
gnnnersMicavy task was done, the devoted Guards \vent forward to the attack, 
and the result was frightful slaughter and a decided repulse. Time ran on. 

aiiillcry of the I2th Corps took up a commanding position on tin* 
t.-xtreme German left ; the reserve artillery of the 3rd Corps w'as brought uj) 
10 tlie front ; the French position was cannonaded for more than an hour by 



i 11if* failure of tlie first Pritssiaii attack against B. Prirat was due to two causes i first, tlie advance 
«»r tlif* Ouards before fbe artillerv bad bad time to prejiarc ibe attacb pmperlj; tlie 

.•■uiiipaii V coluuiu fmn»all<w adoplcil Ii.v tbe Gwards. On fliis latter point, see Taent, Maurice’s eWv, 
p. CS, fii’ A'#//.— T». 




over 200 guns ; and about 7 o^clock pan. S. Privat was stormed and won by 
the Prussians with little lossd 

On the French side^ Marshal Canrobert, who commanded at this point, had 
early withdrawn his guns from the overwhelming fire of the Prussian artillery, 
and placed them in a position further to the rear, on the confines of the 
forests of Saulny and Jaumont/ from which they could effectively cannonade 
S. Privat. With the guns he probably sent a force of infantry as escort, and 
thus weakened the defence of the decisive point of the field. Immediately 
after the capture of S. Privat, this artillery opened a terrible fire upon the 
Germans, as a preparation for the counter-attack ; but the Marshal was too 
weak to attempt it. The division of the Imperial Guard, which Marshal 
Ba/.aine hurried up from the reserve at Plappeville, only arrived in time to 
find the Germans firmly established in and around S. Privat; and further 
offensive operations were rendered almost impossible by the darkness which 
was now rapidly closing over the battle-field. Had the Guards been pushed 
up without delay when it first became unmistakeably evident that S. Privat 
was the cardinal point of attack, they would certainly have come into position 
long before the second German attack ; and by recajoturing S. Privat in a 
counter-attack, they might have so far re-established the fortunes of tlie 
French as to render Gravelotte a drawn battle. 

Thus fell S. Privat. By its fall Aniauvillers became untenable; the 
desperate fighting along the rest of the line had been indt'cisive; and the 
battle was definitely lost to the French. 


Mo^'lCOXJTHSniEK. 
17th Sept., 1S72. 


^ There are two, and only two, facts bearing upon the attack on S. Privat which have not been, 
and cannot be contested, 'i'hc fii*st is, tlmt the first Prussian attack failed ,* the second is, tliat the 
swond Prussian attack succeeded. T have already explained the two causes to whicli I lulieve the 
failure of the first attack was due. It is idle to speculate on the causes that led to the success of 
the second, for before it was made the Preach had run short of ammunition. IVhether the French 
would have repulsed the second attack had they been properly supjdied with ammunition, is a. 
question that lies within the confines of the unknown. — Tu, 
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ABSTEACT OF PEOCEEBIKGS OF A GE^sEEAX MEETIXG OF THE EOTIL 
AETIXLEEY IXSTIXUTIOX, HELD OX FUXE 2, 1873. 

D>T.OX.F.Ii J. W. - ILA., IV IlI'E CHA1.R. 


L Tlie Committee of tlie Eoyal Artilleiy Institution lias tie lionoiir 
to present to tie Annual General Meeting its Eeport and tie Aistract 
of Accoimts for tie year ending rSlst March, 187^5. 

It will be seen by tie aecompaiying table that during tic past year 
74 officers iave joined tie Institution; and that, after allowing for 
casualties caused by death, withdrawals, &c., there is a net increase of 
8 members. 

Circulars iave been sent to all inemiers who have retired during tic 
past year, inviting them to submit their names for rc-clcetioii, in 
accordance with tie rules. Tie greater number iave done so, and 
iave been re-elected, some iave not yet been heard from, and a few 
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MIKFTES OF PKOCEBDINGS OF 


2* Tlie Committee is glad to inform the meeting that the financial 
condition of the Institution is most satisfactory^ the accounts showing 
a balance credit of £1893 6s. 9cL; against £2096 2s, 4d. last ycar^ 
while the disbursements have been nnnsnally large. 

o. Pnniing and FuhUcation. — Three numbers of VoL VIII. of the 

Proceedings have been published during the last year^ containing : — 

Tables of Bemaining Velocity, Time of Tlight, and Energy of various Projectiles, 
calculated from the results of experiments made with the Bashforth Chronograph, 
1865-1870. By the Bev. P. BasMortL, B.D., Professor of Applied Mathematics 
to the Advanced Class, Boyal Artillery. 

Hotes extracted from some German Pamphlets on the Employment of Artillery in 
thePield. By Captain Vh G. Brancker, E. A. 

The Study of Natural History. A Lecture delivered at the 11. A. Institution, 
Woolwich, October 3, 1871, by Canon Kingsley. 

The TJsc of llailroads in Time of War. Communicated by Major-General Sir 
David Wood, K.C.E. 

The Bavarian ‘‘Ilevolver-CannonV By Captain E. Baring, B.A. 

llcmarks on the Proper Proportion of Guns to Men. By Captain E. Baring, B.A. 

A Short Sketch of the Bhine Fortresses and Metz. By Lieut. F. W. J. 
Barker, B.A. 

Autumn Manenuvres; considered in their Place between Drills and War. A 
Lecture delivered at the B.A. Institution, Woolwich, December 19, 1871, by 
Captain C. B. Brackenbur^^ B.A. 

** Kriegs Spiel ’’ or “ Game of War.” By Captain F. C. H. Clarke, B.A. 

Flat Trajectories : Wliat are They ? Exemplified in the case of Small-Arms and 
Field Artillery. A Paper read at the E..A. Institution, Woolwich, February 29, 
1872, by Captain J. SI aden, B.A, 

Annual Beport and Abstract of Proceedings of a General Meeting of tbe Boyal 
Artillery Institution, held on May 28, 1872. Colonel J. W. DomviDe, E.A., in 
the Chair. 

The Establishment and Organisation of an Arsenal. By Lieut. E. H. IL 
CoUen, B.x\. The B.A, Institution Prize Essay of 1 872. 

Sketches of Artillery and Infantry Attack and Defence (after the Gerjuaii), and a 
Note on Infantry Column and Line. By Lieut.-Colonel W. J. Williams, li.A. 

Precis of Beport of Colonel Baron Henri Berge, of the French Artillery, upon 
the British 9-pr. M.L. Gun. By Lieut.-Colonel W. E. M. Ecilh^ C.B., ILA, 

x\rtillery Lessons from the Siege of Strasburg, 1870. Bv Captain F. C. H. 
Clarke, B.A, 

The Development of Artillery Tactics in Combination with the other Arms. A 
Lecture delivered at the Prince Consort’s Library, Aldershot, on the 27lh March, 
1872, by Captain Fox Strangways, B.H.A. 

The Bange-Finder. By Captain Nolan, B.A. 

The Mobility of Field Artillery ; Past and Present. By Captain Himc, B.A . 

The Spontaneous Ignition of Oiled Cotton or Silk-Waste. Contributed by 
^Major V." D, Majendie, B.A. "" 

Notes on Curved Fire. Submitted by Col. S. E. Gordon, C.B. 

The following Short Notes have also been published : — 

Tabic giving the calculated remaining Velocity and Energy, at various distances, of 
projectiles fired from the service M.L.K. guns with battering charges of P. powder. 

Table showing the mean muzzle velocity ef projectiles fired from the service rifled 

"■"■■guns. ■ ■■■■ 
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Die Kartfitscligescliiitze.” 

A proposed Plan for Carrying the Detachments with Field A.rtiilerj* ' ■ 
Occasional Papers of the- B.. A. Institution/’ 

Bough Buies for Gunners/’ 

List of Service Ordnance and Ammunition. 

Description of a Dummy Time Fuze. Communicated by Captain H. D. EvaiiSs B.A. 

Table giving the calculated remaining Velocity and Energy, at various distaufes, 
of Palliser Projectiles fired with battering charges of P. powder, from the IS-iii. 
Billed M.L. Gun of B5 tons. Communicated by Captain W. H, Noble, E.A, 

Abstract shewing tlie Pressures observed from time to time during ])ractiee at 
Slioebiiryness with the 12-in. Eiied M.L. Gun of 25 tons, ExpL No. 372. Com- 
iiuiiiicated by Captain W. li. Noble, B.A. 

Germau 8|-in. Gun. Comiiiiinicated by Lieut. -Colonel W. E. AI. lieilly, A. 

Account of the Bursting of an 11-in. cast-steel Krupp Gun, at Cronstadt, on 
Sept. 29, 1S71. Communicated by Lieut. F. E. B. Lorainc, EJl.A, 

SoTcral very interesting ^^Translations’’ have been issued during the 
past year, and the thanks of the Boval Artillery Instifntion are due to 
Captain F. C. H. Clarke, R.A., Ih.-CoL W. II. Goodenongh, R.A., 
Captain II. AV. L. Ilimo, E.A., and Lieuts, Crawford and D. P. 
donos, E.A., for the trouble they have taken to procure subjects which 
they considered wortli tlie attention of their brother officers, and the 
skill with which they have translated these subjects ; also to Lt.-CoL 
AV. E. JI. Reilly, C.B., E.A., wffio has communicated several articles of 
an intei’esting character. 

Z!sl of Tmndidiom^^ puhlhlied during the gear. 

Austrian and Prussian Notions on Practical Field Gunnerv. Translated In' 
Lieuts. IL It. G. Craufiird and H. W. L. Hime, E.A. 

A Review of Captain A'ou Doppelmair’s Pamphlet on the “Prussian Heavy 
Cast-Steel Breecli-Loadiiig Guns and the 9-inch Woohvleli Gun/’ l)y Captain 
Moufroni, Translated by Lieut. D. F. Jones, E.A. 

The Separation of the Artillery : the Field Artillery as a part of an Army Division, 
and the Independence of tlie Garrison Artillery. By 0. & AI. Translated from 
the German by Captain F. G. H. Clarke, E.A. 

I. B. Austrian Artillery Field Exercise : Parts TIL k A' II. Translated by 
Lieut. -Colonel W. H. Goodenough, E.jA. 

On Sieges. By Kraft, Prince of Hohenlohe-Ingelfingen, Alaj. -General, Ins]>ector 
of the 2nd Artillery Inspection. Translated from the German by Captain F. 0. 11. 
Clarke, B.A., Topographical Staff. 

The List of Service Ordnance and Ammunition ” was corrected up 
to the 1st October, 1872, and a fresh issue made. It has siiice been 
corrected up to the 81st Alarch, 1873, and the Committee begs to thank 
the officers in the Royal Arsenal who have assisted in this matter, 

AVitli reference to the prize essay for this year, eleven essays were 
received, and on the 17th April they were submitted to Major-General 
B. M. Boxer, P.R.S., Lieut. -Colonel 0. H. Owen, R.A., and Captain 
J. Sladen, E.A., who kindly consented to act as referees, the result 
of whose decisions is that the medal for this year is awarded to 
Lieut. E. Clayton, E.A. ^ 
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4. Lihrcwy . — Tlie Comiaittee regrets that in consequence of changes 
of Secretary^ and unavoidable press of work caused by the erection of 
the telescope^ and other causes, the catalogue promised last year is not 
yet in the hands of members. It is hoped that it will soon be ready 
for issue. 

The following is a list of presentations to the Institution during the. 

.".year;— ■■■ ■ 

Boolcs^ ^c.yjifeBenUih 

Prom Sedan to Saarbruck. By an Artillery \ The Author, Lieut. Knoliys, 

Officer R.A. 

Beports of the Examination for admission to the ^ 

Staff College; held July and December, 1870, / The Director-General of Military 
July and December, 1871, and July and De- f Education. 

cember, 1872 

Hasty Entrenchments. By A. Brialmont, Col. 1 

on the Belgian Staff. Translated from the > The Translator. 

Erencli by Lieut. C. A. Empson, B.A........,, j 

The Birds of the Eeeroe Islands. By | pug Autl 

H. W, Eeilden, 4th Begt J 

Two Photographs of a Baft, with 12-pr. Gun) y . . q, . -o 

and Oaningi, saiUng across tlie Eiver St. ® 

Larvrenee, from Montreal to St. Helen’s Island. 5 c ioo o unneiy. 

Album of Photographs, containing 54 Yiews of) 

American Scenery, and 8 Beminiseences of the > Lieut. J. D. Legard, E.H.A. 

late Eranco -Prussian Campaign ) 

Two Photographs of an Ornament of Unalloyed'^ 

Gold, weighing li lbs. Troy, dug up by a Sap- | 

per, while at work on a siege battery. Supposed I m t t n n -n 

by eminent autliority to belong to a priod 
anterior to the first Boman invasion of Britain, j 

B.C. 55 .......J 

Austrian Artillery and Engineer Journal for) 

1870 & 71, in 2 vols., and 2 vols. of Plates to > Austrian Government, 
accompany same ; and Parts L & II. for 1872 ) 

Eified Cast-Iron Ordnance. By Bashley Britten. ) 

On the Construction of Heavy Artdlery. By > The Author. 

Bashley Britten., ....... ,.,.,...,,.... 3 

Proceedings of the Institution of Mechanical En- ) roT n n /• r .-l j- 

gineersr January n, May 72. July 72 f ^lie Institution. 

Journal of the Boyal IJnited Service Institution,"' 

YoL XY. No. 65v and Yol. XYL Nos. 66, , rpi r -i i tt u i 

A 7 aR Council of the Boyal United 

state’of Portugairim""”;;.":;";;;";'.!”"'; ■ institution. 

A Collection of Begulations for the Army, 1807^ 

Proceedings of the Scientific Meetings of the^ 

Zoological Society of London, 1871, Parts 

IL & III. ; and 1872, Parts I, k II 

Catalogue of the Society, 1872 

Index, from 1861 to 1870 

Bevised List of the Yertebrated Animals now or 
lately living in the Gardens of tbe Zoological 
Society of London. 1872 


^The Council of the Society, 
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Text Book of tlie Construction and Manufacture" 

of Eified Orclimnce . .. . 4 » 

Committee on Higli Angie and Yertical- Eire 
from Eifled Howitzers and ' Mortars, and on 
M.L.E.GKins of Large Calibre for Field Service. 

Eeports III. & I\L 

Eeport by tlie Director-General ■ of Education 
upon tbe Foiirtli Advanced Class of Eojai 

xirtillery Officers 

Tlie Supply of Ammunition to an Armv in tlie 

Field..... 

Military Eeports addressed to tbe French War 
. Minister by' Goionel Baron Stofiel, Frencli 
Military Attache, Berlin, Translated by 

Captain Home, E .E 

Memorandum on the German Army. By General 

Beauchamp Walker, C .B 

' 3, 'Maps;-— 

One-inch Map, shewing Line of Eoute; one 
copy of Camping Grounds; and one copy 
shewing Salisbury, and Yiciuity of Autumn 

Manmuvres 1872..... 

Eeport of the Special Committee on Gun- 

Cotton, &'C. 

On the Storage and Transport of Gun-Cotton ... 
Description of the Moncrieff Carriage, Pattern I., 

for ‘ 7 -in. M.L.E, Guns 

Progress Eeport of the Committee on Explosive 
Substances, wdtii Selections from Appendices... 

00 W.O, Photographs 

4 E.G. Factory Litliograplis 

Campaign in Germany, 186G, with 22 Plans in 

covers ■ 

Xotes on Ammunition, IS 72. By Captain 

W. E. Barlow, E.A. 

Tiie Franeo-German War. First Part, Second 
Section. Translated by Captain F. C. H. 

, . Clarke, E, A. 

Six copies each of Nos. L, IL, & III., Yol. X. of 
Extracts from the Proceedings of the Depart- 
ment of Director of Artillery 

Eeforms in the Frencli Army, Part L The 
Law of Rocniiting. Translated by Captain 

Home, E.E. 

The Armed Strength of llussia. Translated 

from the German 

Notes on a Yisit to Berlin. By Lieut. -Colon el 
E. Eeilly, C.B., E.A., Assistant Director of 

Artillery 

Eeport on the Crimean Cemeteries. By Brig.- 
General J, M. Adye, C.B., and Colonel C. G. 

Gordon, C.B., E.E 

Journal of the Eoyal Geographical ' Society, 
Nos. 2 , 3, 4, & 5, Yol. XYL; No. A, YoL 
XYIL ............... ,4. 


Tlie Secretary of' State Tor War; 


The Council of the Society. 
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The Council of the Institution. 


Tlie Commandant, School of ]\Iili- 
tary Engineering, Chatham. 


•The Secretary of State for India, 


Proceedings of the United Service Institution of 

India. Nos. 5, C, 7, 8, & 9 

Minutes of Proceedings of tlie Institution of) m n -i r 

M • T- 1 v-rr-^rTTT o wvT-\r f TllG CoiUlCll 01 t 16 InstltutiOll. 

Civil Engineers, vols. XaXIII. & XXXIY. j 

Sanitary Engineering*. A Lecture ' 

Railways and Railway Signalling, do 

Canals, Reservoir Dams, &c. do ...» 

Building Materials. do 

On tlie Manufacture, Use, and Testing of Gas 

for Ilinmination. A Lecture 

Some Application of Theory to the Practice of 

Construction. By Colonel H. Wray, R.E. 

Campbell’s Range Indicator The Author. 

Hart’s Army List, Oet. 71, Jaii., April, and ) The R.A. Officers’ Library. 

July 72 3 Woolwich. 

Maps : — 

District Cacliar ; Reconnaissance of the Looshai 
Country — Eastern British Prontier, bordering 

on Burmah and Muneepoor 

Country round Rawul Pindee, shewing Camp of 
Exercise of 1872-8; in 8 sheets on calico 
Andeutungen fill’ die Ausarbeitung eines Befesti- ^ i w i\r -n -n 
gungs-Projectes, mit einem Atlas, von 

Planen 3 ‘ 

The Three Arms ..........I 

Outpost Duties > Colonel A. M. jUiirray, R.A, 

Officers’ Eield Manual ) 

Lettres du Cardinal Mazarin, pendant .sont | q 

Professional Papers of the Corps of Royal 1 Yhe Editor 

gineers. Yol. XX j 

On Explosive Agents applicable to Naval and*^ 

Military Uses as Substitutes for- Gunpowder... A. Ak-1, P.Tl.S. 

Explosive Agents applied to Industrial Pur- v ’ 

poses..... ) 

Life-size Photograph of the late Sir J. Herschel. lI^^CnmCTo!r^ ^ 

Military Transport and Supply in India. 


The British Army and its Reserves. By Lieut. \ The Autlior. 

E. H. H. Collen, R.A ) 

Examination Papers, Royal Military Academy, S 

June 1872, October 1872 .../The Governor, Royal Military 

Catalogue of the Royal Military Academy f Academy. 

Library ) 

Washington Astronomical and Meteorological^ 

Observations. 1869 | 

Report on Immigration by the United States J-Thc Smithsonian Institution. 

Bureau of Statistics. 1871...., j 

Smithsonian Report. 1870 J 

Pyroiogy, or Fire Analysis. By Captain W, A. 7 , 

Ross, R.A. (6 copies) ) Autiioi. 

MS. Military Survey of the Environs of Kings- \ 

. ton, Jamaica, from Spanish Town to Stony / ^ ^ 

Hill Barracks ; and Plan of Port Royal, ^ *" 

^ Jamaica *.....,. . ) 


-General R. Burn, R.A. 
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Eiip^laiid a Military Xatioii. Ey Captriiii C:- €. ) 

on Military Law. By 1 

Oaptaiii liiliocli * J 

The Administration of Justice under' -MilitaiAO' «" ,,^1 
and Martial Law. By Charles 'M. Ciode, Esq. J 

T”pSrS" 1 

Obseiwatioiis upon Cassar’s Commentaries I n ui t> 4 -tr 

Militarv ObseiCtions on the Tactieks put into Committee, E.A. Mess, 

Practice, A.D. 1672 

Course oil AitiUeiy % 

Italian Artilierv Journal .for 1870 & 71. Giickl, f rn nr n a 

2 numbers ‘ f Corenimcnt. 

I)o. Xoii-Official, 2 numbers ..J 

The Streimtli of Materials and Structures. K} ^ , 

Text Book of Science j J. Anderson, Esq., C.L., &e., &c. 

The Guns of the ^Mlercules.’* A Lecture bv)rr-i An 
■ Commaiider Vi, Bawsoii, E.K Author. 

Geology of the Straits of Dover .................. T 

On the Agricultural Geology of the \Yea!d. Bv > The Aullior. 

\¥. Topley, F.G.S. 

Address for a Eoyal Commission on the Army 1 

Control Department. Speech of Major G. > The Author. 

Arbuthnot, M.P ,......) 

A Photograph of the Great Gun of Beejapoor — \ Doctor Day, 5 th Bombay K.I., 
the “ Moolk-i-Meidan/* or Master of the >- tlirough" Lieut. Mainwaring, 

Field ” ) E.xl. 

Bashforth’s Motion of Projectiles..., The Author. 

The History of the Eoval Artillerv. Vol. I. By) rnt ^ .1 
Captain F. Duucnu,‘M.A., D.C.L., Sec., j Autlior. 

Observations of Solar Spots. By E. C. Cur-} •,» . n * 

rington, F.R.S ! j 

llussian Artillery Journal. Nos. 1 , 2 , 8 , J, 5, A 

0 , 7, 8 , y, If-b & II. 1S73 Ct-i p • r' 

SmalkAi-m Journal. Xos. 1 & 2. 1873 M*''' Government. 

Ecciieil ]HIiIitaire ) 

Transactions of the Literary and Historical } -^ r . rr i 

Society of Quebec : j 

A Map of Central Asia Brig.-General J. M. Adye, C.B. 

Maps of the Boundary between the Territories ) 
of Great Britain and of the United States, west > 11. W. Haig. 

of the Rocky Mountains 

Report IT., on Experiments made at Copeii* 1 rp, . 

Lgen, and Plans .ALIX. to LVII. of a Lrk 
on the new MaUriel of the Danisli Artillery. ) ^ * 

International Exhibition of Paris, 1867. Reports} y, t n tt r* 4 

of the International Jury, in 13 vols....! j Lt-Colonel G. IL Owen, K.A. 

Journal of the United Service Institution of} mi ^ n r 

Plymouth. No. 1, Vol. I j Imtitution. 

Inteniational Nautical Telegraph. By Captain} o* -,x „ * 

C. De Reynold, French Nxry .....' j 

On the Pressure Required to give Eotetion to! 

lifted Projectiles. By Captain A. Noble, > The Author* ' 

' F.R*S 


The Author. : 


The Russian Government, 


Mrs. IL W. Haig, 

The Officers, Royal Danish Ar- 
tillery. 


271 - 


MIHOTES OF PEOOFEDIHGS OF 


Manual of Tactical Exercises on the Map, for*^ 

Cadets of all arms 

Game of War. Map of an Imaginary Bistiict. 
Manual of Small- Anns, with an Atlas of 28 
Plates 

Handbook for Preparing Explosiye Engines 

used in War 

Artillery Atlas, Technical Division (128 plates). 
Netherlands Artillery of Pormer Times (4 
plates) 

Principles of PielcI Fortification, for Cadets of 

all Arms, with 3 2 plates 

Principles of Permanent Fortification, for Cadets 

of all Arms, with 23 plates 

Directions for the Transport of Troops by Eaii- 

W 

Eeport of an Experiment with a Eifled Iron 

Camion 

Topographical Map of the Kingdom of the 
Netherlands 


JBaoh purckmch 

Organization of the Military Land Forces of the Country. 

Sowerby’s English Botany. Yols. II., HI, YII., IX., X., k XI. 

Webster’s Complete English Dictionary. 

Eecherches sur les Agents Explosifs Modenies. 

Gerraan-Eranco Campaign, 1870-71. First part, first section. Trans- 
lated by Captain F. C. TL Clarke, E. A. 

Eeport of a Committee on the Advanced Class of Artillery Officers, 1872. 

Eeport of the Adjutant- General upon the Organization of the Eoyal 
Aiiillery, with the evidence on which that Eeport is founded. 

The Ibis. Nos. 7 & 8, YoL II., and No. 9, Yol. HI. 

The Y'ellingion Prize Essay. By Lieut. Maurice, E.A. 

Sharp’s Birds of Europe. Parts 10, 11, 12, 13, 14, 15, & 16. 

Eeport on the Euphrates Yalley Eailway. 

Die Operationeii dor Isten Armee under General Yon Steinmetz. 

Defence de Sebastopol* Par Todiebeii. Yol. II., Part I, 

Defence do Sebastopol expose la Guerre Soutcrraiiie, 1S54-5. Par 
M. M. Frolow, Colonel du Genie. 

Monograph of the Pheasant. Parts Y. & YL 

Palmontographical Society’s Publication. Yols. XXY. & XXYI. 

Histoire dc la Campague dc 1866. Official. 

The Strength of Materials and Structures. By J. Audersoii, Es(i., 
C.E.,''&c. 

Traite de Balistique Exterieure. Par N. Mayevski. 

The Birds of Great Britain. Parts 21 & 22. By J. Gould, F.L.S. 
&c &c 

The Birds of Asia. Part 24. By do. 

The Army of the North German Confederation. Translated from the 
German by Colonel E. Newdegate. 

V Armed Allemande, son Organisation, son Armament, sa Manik^e de 
combatte. Par un General Prussien. 
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Gmelin’s llanclbook of Chemistry. Yols. XY., XYI., XYIL, & XYIIL 

Cavalry Field Duty. By Major-General Yon Mims. 

Operations of Y^ar. By Colonel Hamley. Third Edition. 

TodiumtcFs Plane Trigonometry. Fourth Edition. 

DescljaneFs FTatural Pliilosbpliy. Trauslated and Edited by Professor 
Everett. 

The Paisso-Indian Question. By Captain P. Trench. 

The Defence of the Xortli-iYest Frontier of India, with reference to the 
Advance of Ptiissia in Central Asia. By Colonel Sir Henry 
Green, K.C.S.T. 

Main’s Practical and Spherical Astronomy. 

Basbfbrth’s Motion of Projectiles. 

YTir, with the Tactics of the Three Arms abridged. By L. Ecsa]K;oii, 
Superior Officer of Artillery. Translated by Lieut. -Coionei 
IngieMd, K.iV. 

The Nautical Almanac for IS 74 k 75. 

Dziobek. Tasdienbuch fur den preussischen Ingenieur. 

5. Mtmum. — A list of tlie donations to the Museum i>s issued 
herewith. 

Several officers have received instruction in Tasiderniy, some of 
whom did so just before going to India ; whence it is hoped they will 
send some results of their skill . 

During the past year a few interesting* additions have been made to 
the natural history collection^ consisting of lieads and horns of an- 
telopes^ &c.^ from South Africa^ by Lieut. -Colon el F. IL Glanville^ R.A. ; 
also from India^ by Captain A. H. Murray". R.H.A. ; specimens of birds 
from India by Major J. R. Dyce^ E.A., aiid Captain L. W. Taylor^ R.A. j; 
a few from St. Helena.^ by Captain J . E. Oliver, R.A. ; British reptiles 
and birds^ by Captain Feilden, 4th Regt. ; and a fine collection 

of shells from Ceylon by Major 0. II. A, Nicolls, R.A. 


Presentations to 2Inseim, 


YAter Pheasant from India 

One Pair of Sambur Horns 

One Pair of Elk Horns 

20 Birds from India 

Specimen of Shoveller Duck 

2 Ducks from North America 

A Piece of Ivory, cut from the Tusk of an 
Elephant of the Mhow Heavy Field Battery. 
A Large and Valuable Collection of Shells from 

Ceylon 

9 lieads and Horns, 4 Tails, and 3 Feet of 

South African Antelopes 

1 Head of Hymiia, and 1 Head of Jackal 

A very Valuable Collection of Fossils and 

Mineral Specimens 

3 5 EirtI s from India 

Sabretache of the late Bengal Horse Artillery 


Lieut. P. M. F. Baddelcy, E.A. 

I Major T. B. Strange, R.A. 

Flajor J. R. Dyce, R.A. 

Captain B. Tapper, R.A. 
Captain xA. French, R.A. 

j Captain H. L. Ellaby, R.A.. 

I Major O. H. A. Nicolls, E.A. 

I Colonel ¥. 11. Glanville, 11. A. 

I The Eev. Eardley-Wilmot. 

Gaptuiu L. 17. Taylor, E.A. 

( Lieut. -Colonel Cr. A. Eunny, 
I TJC. E.A. 


33 
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4 Birds from St. Helena Captain J. R. Oliver, R.A. 

4 Heads and Horns of Animals shot near Sau-) „ , . . , 
gor, India j Captain A. H. Murray, R.A. 

A Helmet Proposed for the Koyal Artillery ...... Anonymously. 

Specimen of Reindeer Moss off the Doorefeld) ^ t Art t't.^ r,. 

Mountains, Honvay j Colonel G.LeM. l upper, R.H.A. 

A Number of Birds’ Eggs. Also’a" Small Col- ) t . . tt nr t -n •, , ^ 

lection of British Reptiles, made at Aldershot, j ^‘^‘«‘eii, R.A. 

Bird Specimen from China Seas Major M. P. Eden, R.A. 

Model of “Sub-Collector’s Jaraina Bandi’’ I Captain W. Hiighes-IIallcft, on 

A -r; . 1 ca • r r, , 4 I'is leaving the Regiment. 

A Biid Specimen from Bemuda G. Hunter, Esq., Ask-Com. 

Specimen of Zeohte froin the Emroe Islands ... Captain H. W. Eeilden.4tliRe ' 
id Specimens of Choice Ores from Cornish I Captain A. B. Brown, E.R A 

. 1 RG.S., R.A. ’ • • ' 

Afghan Knife Lieut. H. Lyall, R.A. 

Omeer s Helmet of the late Bombay Horse Ar- ^ 

Mery; and Officer’s Helmet and Gunner’s [ Qr.-Master R. H. New, R.H. A. 
Helmet, late Madras Horse Artillery ) 


iinls, prcsentedbij Major J. JR. B^ce, R.A. 


Circus seriiginosus. 

ft cynneiis. 

Urrua bengalensis. 

Coracias iiulica. 

u It 

Merula albocinctiis. 

Oriolus kundoo. 

ft . u 

Pomatorhiluis erytlirogenys. 


P omatorhiniis ery throgeny s, 
Acridotheres tristis. 

ft II 

tf gingiiiianiis. 
Coracia liiiiialayana. 
Stiiniopastor contra. 

fi If 

Centrococcyx bengalensis. 
Casarca rurila. 

Braiita. nifina. 


Indian lirds, presented hj Captain L. IF. Taylor, R.A. 
Halcyon smyrnensis. 

Ceryle rudis. 


» guttata. 
Pelargopsis giiriaL 
Nyctiornis aihertoni. 

" . ll ' ■■ , ■ ■ a 

Coracias iiidica. 

Oriolus kundoo. 

K 

« inelanocephalus. 
Lanius iathora. 

fi II 

M erytlironotus, 
Garndus lanceolatus. 
Hendrocitta sinensis. 
u rufth 


Hendrocitta nifa. 
Tockiis gingalensis. 
Megalaima caniceps. 


« fi 

Xantholmma hmraacephala. 
Piciis cathphariiis. 
Chrysocolaptes sultaneus. 
Centrococcyx bengalensis. 
Coccystes nielanoieucus. 
Cliaicophaps indiciis. 

If ^ a 

Prancoliniis vulgaris. 

ft It 

Eliynclima bengalensis, 
Secna auraiitia." 

Sterna javanica. 
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Birch firm SL Helena^ ^premiiedly CaptaUi 1. B. Oliver ^ B,A. 

Phasianus torquatiis. Puffiiius major. 

/EgialeiB pecTiarius, Phaeton mtliereiis. 


Bird from hy Major M, P. Bden^ B.A. 

Suia fusca. 


Bird from Bermuda^ presented ly Mr, IF. Ilnnier. 

Phaeton ftavirostrls. 

Presented hy Captain Basil TtqpeTy B, A, 

Shoreller Puck (Spa tula clypeata). 

Heads and Horns of Antelopes^ from Someth Africa^ presented ly 
Lieut, -Colonel F, B, Glanville, B,A, 

Black-hacked Jackal (Canis mesomelas). Brindled Gnoo (Conndchetes gorgoii). 
Spotted Hyaena (Crocuta maculata). Gnoo ? (Connuchetes gnu). 
Spmig-Bok <? ? (Antidorcas euchore). Bonte-Eok d ? (Damalis pygarga). 
Hartebeest ^ (Alcephalus caama), Quagga (Asiniis quagga). 


Heads of Antelopes^ from Central Indiai presented ly Captain A, H 

Murray, B,HA, 


Indian antelope (Antilope bezoartica). 
Nylghau (Portax tragocamelus). 


Axis deer (Axis maculata). 
Sambur (Eusa aristotelis). 


Presented hy Captain Feilden, Aitli Regt,, through Lieut. H, 3L, B 

Feilden, B.A 

Collection of British reptiles in spirits. Temminck s stint (Tringa teinminckii), 
jjo-o-s. two specimens. 

Pmqde sandpiper (Tiinga maiitima). ^'^^^specimenl! atiicilia), two 

Presented by Major 0. IL A. Nicolls, B.A, 

A fine collection of shells from Ceylon. 

6. Classes , — The Drawing Class has been well attended. Several 
officers have received instruction in Photography. 


7. Observatory , — The Observatory has been throughout painted and 
cleaned during the past year^ and the Oominittee is happy to be able to 
announce that the equatorial telescope^ which has been so long expected^ 
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is now erected^ and in excellent working order. Some delay was caused 
l 3 y the discovery that the floor of the equatorial room w’as rigidly con- 
nected with the brick structure upon which the stone pier supporting 
the telescope should rest^ and also that a large stone across this structure 
was cracked. This necessitated the procuring and hoisting in of a fresh 
stone^ and the separation of the floor from it. The stone was procured 
from the E.E. Department^ and hoisted in by a detachment of giinaiers, 
under the able superintendence of Major Betty, E.A. 

The report of the Sub -Committee, together mth a technical descrip- 
tion and engraving of the working parts of the telescope, will appear in 
an early number of the Proceedings/^ 

8. Fhotographj . — A comparison of the sums spent on and received for 
Photography, sliows that by the present system this department of the 
Institution has been self-supporting. 


9. Instruments . — The instruments are in working order, but the 
Committee regrets that little use has been made of them during the 
past year. 

10. Model liOOtU . — This has been kept well up to date. 

11. 1ForhJi02 ). — The shop has been used considerably during the past 
winter by members, and constantly by the carpenter of the li.A. 
Institution. 


12. Leekires . — The following lectures Lave been delivered during 
the winter in the Theatre of the Institution, and were generally very 
well attended. The Committee has to express its thanks to Captain 
P. Duncan, E.A., M.A., D.L., D.C.L., &c., &c., J. A. Hallett, Esq., 
Brig.-Gen. Sir J. M. Adye, K.O.B., E.A., and 0. L. Bloxam, Esq., P.C.S. 

Captain P. Duncan, K.A., M.A., D.C.L., C^aVatorioo; Another Chapter in the Ilis- 
&C., &C. t ^017 of the Eoyal Artillery,” 


J. A. Hallett, Esq. 

Brig.-General Sir J. H. Adye, K.C.B.,Il.A. 
C. L. Bloxam, Esq., F.C.S 


C “To Parents and Guardians.” A Play by - 
X Tom Taylor. 

“ Central Asia.” 

“ What should we do without Coal ?” 


13. Afternoon Meetings . — ^These meetings, confined to tire discussion 
of subjects of professional interest, have been well attondod, and the 
thanks of the Committee are due to Major H. Le G. Geary, R.A., for 
the paper read by him upon “An Endeavour to Determine a Tactical 
Basis for the Artillery of England f and to R. B. Shaw, Esq., for a 
paper on “ Eastern Turkistan.” 

The former of these papers has been published in the “ Proceedings."' 
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1-1. The folloYdiig officers liave eeasecl to he members of the Oorn- 
ruitree^, owing to departure' from the Garrison^ aud their places have 
been filled up by the Committee^ subject to the approval of the general 
meeting : — ■' 

Lieut.-Colonel Maclaclilaii, by Lieut. Lorainej E.Ii.A. 

u de Haviilancl „ ^fajor Hardy. 

Major Tweedie, „ » Cliamier. 

Captain Warren, « Captain Stoiiey. 

Lieut. Loraine, « Lieut. O’Malley. 

Major-General Eardley-Wilmot and Lieut.- Colonel Drayson have 
become members by aiigmentatioii. 

In compliance with Eule Y., the following officers retire from the 
Committee^ and are not eligible for re-election. 

Colonel Desboroiigli. Captain Cameron. 

Lieut.-Colonel Young. Lieut. Geary. 

Captain Lord. Siirg.-Major Lasson, 


The following officers were elected to serve on the Committee_, viz 


Colonel A. T. CadelL 
a Cx. Leslie. 


Captain II. S. M. ]\;Iackenzie. 
Lieut. L. Roberts. 


Surg.-Major J. Gibbons. 


The following resolutions were proposed : — 

1. Projmed hj IJ exit. -Colonel G, jL Eeniii/, EJLA.y seconded Jjij 
Major IL Le Cocri, RJLA., and carried Vjuani'tmiishj : — 

That tlie Report of the Committee be adopted and printed.” 

2. Erojmed hj Lieut. -Colonel G. A, Milman^ E.A,y seconded 
Li cut. -Colon el L. /. Bruce ^ E.A., and carried nnammously : — 

That, in the opinion of the General i\recting, it is competent for any ineniber, 
duly seconded, to move amendments to any subject under consideration.” 

3. Bue notice having been given, in accordance with Exile XX., the 
folloxoing addition to and alterations in the Ernies tvere suimUted by the 

Comm i idee : — 

AddUion to and alteration in Eule HI. [prmted in italics ) : — 

HI. The annual subscription of the several ranks, payable in advance on 
1st April of each year, shall be as follows : — 

General Officers ad lihitum. £ s. d. 

Colonels mid Lieut, ‘•Colonels.,.. 1 5 0 

Majors 100 

Captains 0 16 0 

Lieutenants 0 10 0 

Medical and Veterinaiy Officers and Paymasters 
according to relative rank.’* 
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Amendment proposed ly Lient.-Cdonel A, IF, DfaysoUy R.A., and 
seconded hy Captain A. Ford, R.A ,: — 

“That the words ^ and SHperior Officers^ be added after the word ' Lieut. - 
Colonels.* ** 

The amendment being put, was carried. 

Enle III.^ as amended^ was then put to the Meeting, and was also 
carried. 

Alteration in Rule V. [printed %% italics) i~ 

“V. H.E.li. the Tield Marshal Commanding-in-Chief to be Patron and 
President of the Institution. The Inspector-Genefal qf JrUllery, the 
Commandant of the Gariison, the Director of Artillery and Stores^ the 
Deputy -Adjutant- Genm^al, and such other officers aS may he specially elected 
at a general meeting, to he Vice-D residents. The affairs of the Institution 
to he under the direction of a Committee, consisting of the ahove Officers, 
the Assistant- Adjutant-General, E. A., the Director of Artillery Studies, the 
' Assistant- Adjutant- General, Woolwich, the Seer eimy , Department of Director 
of Artillery and Stores, and fifteen Officers elected at the annual general 
meeting, of whom four shall he Colonels or Lmit,- Colonels, and one Medical 
Officer, the senior to tahe the chair. The Medical Officer to retire every two 
years; one Colonel or Lieut. -Colonel, and four members to retire annually, 
by rotation; and none of these to be eligible for re-election until the 
expiration of one year after leaving office.** 

Enle V., as proposed, was carried unanimously. 

A vote of thanks having been proposed to the Chairman, wms carried 
unanimously, and the meeting broke up. 
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THE MOBILITY OE FIELD ARTILLERY; 

PAST AND PBESENT. 

BY CAPTAIN HIME, R.A., F.S.S, 

[No. V.] 


“ Lcs canonnicrs Anglaises se distiagacnt cntrc les autres soldats par Ic bon C-sprit, qui les anime. 
Eu bataillo, leur activito est jiidicieuse, Icur coup-d’ceil parfaifc, et leur bravourc stoi'que .” — General 


Haying described at lengtli the different forces which determined the 
relative positions of the horse artillery and the field batteries at the beginning 
of the present centary, it is now necessary to consider the influences which 
gave a considerable impetus to the field artillery service at large at that period. 
Without the operation of these iufluenceSj the horse artillery would not have 
been so good as they then were^ while the field batteries would have been, if 
it were possible, worse. These influences were two in number — first, the 
wonderfully rapid progress of the arts and vscieuces at the end of the 
ISth century and the beginning of the 19th ; and secondly, the appearance on 
the stage of war of the three greatest artillery officers the world has yet 
seen — Napoleon, Senarmont, and Drouot. In the case of England, a third 
influence must be added — the delivery of the army, by a long and bloody 
series of wars, from the obscurity in which it had long languished, in 
consequence of our insular position and the supremacy of our navy. 

I. — ^Tl\e marvellous progress of physical science during the latter half of 
the 18th century, was chiefly owing to the natural reaction of the mind of 
man after centuriCvS of protection and t 3 n’anny. For centuries the f)hvsical 
sciences had been consigned to the laud of forgetfulness ; for centuries it was 
dangerous to think, it was death to write upon them. Innovation of every 
kind was regarded as a crime ; superior knowledge excited only terror and 
suspicion. If it was shown in speculation^ it was called heresy; if it 
was shown in the study of nature, it was called inagic."'^^ The cause of 
this tyranny is neither doubtful nor obscure ; for it has been pointed out 
by the greatest thinker of his age — Lord Bacon/^ A theological system 
had Iain like an incubus upon Christendom, and to its influence, "more 


1 Ll'cAj’s Kise autl Influence of Baiionalism m Europe,” Vol. I. p. 275. 
* In Lis “ NoYum Orgauum/* 
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tlmii to any other single cause; the universal paralysis is to be ascribed. 
. . . . \ It is/ indeed; marvellous that science should ever have 
revived amid the fearful obstacles theologians cast in her way. Together 
with a system of biblical interpretation so stringent; and at the same time so 
capricious; that it infallibly came into collision with every discovery that was 
not in accordance with the unaided judgments of the senses^ and therefore 
with the familiar expressions of the Jewish writers^ everything was done to 
cultivate a habit of thought the direct opposite of the habits of science. The 
constant exaltation of blind feitli; the countless miracles; the childish legends; 
all produced a condition of besotted ignorance; of grovelling and trembling 
credulity; that can scarcely be paralleled except among the most degraded 
barbarians/^^ The chains of this tyranny were not lightly to be cast off; and 
it was only by the struggles of ages that men at last succeeded in raising the 
prostrate sciences out of the dust. Isolated and widely separated discoveries 
had previously been madC; in spite of the Church ; but it was not until the 
latter half of the IStli century that the sciences raised their heads erect; 
unshackled by the chains of bigotry and fanaticism. When the reaction did 
comC; it came with the rush and roar of the hurricane ; and Mr. Buckle con- 
siders that in Trance; alone; more new truths concerning the external world 
were discovered during this period than had previously been discovered 
in the whole course of the 'workTs history." 

The application of gunpowder to blasting had abridged the labour of the 
miner to a considerable extent; but no great advances in mining were made 
until the application of the steam engine to tliis art; towards the end of the 
IStli century,'" The steam engine; toO; aided by chemistry; which was 
advancing with long and rapid strides; assisted in hurrying on the progress of 
metallurgy ; and chemistry and metallurgy rendered most important services 
to the artillery. 

IL — By a capricious turn of fortune's wheel; the ruler of Trance at this 
time was at once a professional artillery officer and the greatest general of his 
age — ^ 

Impigei’j iracunclus, iiiexorabilis, acer ; ” ^ 

and his guns w^ere commanded by the two ablest artillery officers the service 
has ever seen. Nothing but glory could fall to the share of an artillery led 
by Napoleoii; Senarmout; and Drouot. They keenly appreciated the great 
mobility of tlie liorse artillery; but they Avere equally filive to the superior 
efficacy of fire of the field batteries ; and by a just tactical combination of 
these two branches of the service; they succeeded in accomplishing feats of 
arms unrivalled in the history of field artillery. 



1 IjccIcj’s “.nationalism, &c,” Yol. I. p. 37-i. 

2 » Hist, of Cmlisation/’ Vol. III. p. 210. Leipsig Etl. 

3 Ore's “Diet, cf Arts, &e.'* 


4 General Eoy speaks with bitter irony of the exclusion of English artillery ofllcors from their 
just share of army commands « On a trop en horreur les avanccnions hors do la regie, pour 
permettre qu’un Artilkur, ou uu Ingt^nieur, qui so trouverait trop it Tdlroit dans sun arine s’clarn/at 
dans 1(3 seiwiee geoM de la ligne, Jamais de rocoie do Woolwich ne soriira uu Bonaparte.’’— 
“ Hist, do la Guerre de la Pdmnsule,” Tom. II. p. 297. 
o Horace. 
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These grand results were achieveclj for tlie most parfc^ by iisiiig artillery as 
an arm^ in masses, under its own superior officers ; instead of the orthodox 
l)lan of frittering away its strength by scattering it in batteries and lialf- 
batteries among the different brigades and divisions of the army, under the 
command of infentry and cavalry officers. It is little surprising, however, 
that this system of artillery tactics, though adopted by the Germans in 
1 870-71 with brilliant success,^ should be opposed, both in England and 
France, by a strong faction ; for there is an unmistakeable tendency among a 
certain class of writers in both countries to heap discredit on everything re- 
lating to Napoleon, let alone his system of artillery tactics. His life was one 
vast sham, from the moment he first drew breath, until the dark hour when 
he— 


trusting to liis noLIest foes, 

When earth was all too grev for chivalry, 
Lied of their mercies mid the desert sea ; ” - 


Ills rise was an accident; his victories were mere luck; and lie fell at Iasi 
only to the obscure level from which God and Nature had never meant him 
to rise, l^e it so. The live ass may bray in safety over the dead lion. 
^^Thcy fools counted his life madness, and his end to be without honour; but 
lie is in peace/^^ 


III. — For an insular power like England, wdiose superficial area and 
population are considerably smaller than those of her continental neighbours, 
a large and powerful fleet is an absolute necessity. If she aims an offensive 
blow against an enemy, the transports in which her soldiers embark must sail 
under the protection of a strong fleet. If, on the other hand, an enemy 
meditates an invasion of her shores, the fleet becomes of greater iinx^ortance 
than ever ; for the first grand object naturally is, not to defeat him after he 
lias landed, but to prevent him from ever effecting a landing. In fact, from 
whatever point of view the matter be regarded, the navy necessarily occupies 
the first and highest position among the warlike forces of an insular nation. 
If the policy of the nation be an offensive one, the fleet is of great import- 
ance; if its policy be defensive, the fleet is of infinitely greater importance. 
It is easy, then, to understand the influence which the navy exerts upon 
the army in England, or in any insular country. The more the money 
and attention lavished upon the navy, the less, in general, the attention and 
money spent upon the army. Except in time of actual w^ar, the more efficient 
the fleet, the safer men "will consider their lives, their frecdoin, and their 
property — especially when the policy of the country is one of peace, retrench- 
ment, and non-intervention ; and if peace lasts long enough, entliusiasts will 


1 The truth of this statement has been frequently denied by English writers; nevertheless I 
deliberately and Linhcsitatingly repeat it. On the tactics of the German artillery in 1870-71, see 
Lieut. Maurice's “■Wellington Pi’ize Essay,” pp. 64, 142; Verdy Duvernois, in the “Spectuteur 
Militaire,” ■\'ol. YXIII. p. 238; Boguslawski's “Tactical .Deductions,” pp. 21, GO; a review of 
tlie “ Infanieric, Artilleric, und Eavallerie iin Gefecht, &c,,” bj^- the Russian Baron Seddeler, in 
tlio “ MilitairAVochenbiatt,” 30th Rov. 1872, p, 913; Riisiow’s “ Krieg um die Rheingrens:e, 1870,” 
Vol VI. p. 98, et and Hofibauer’s “Die Deutsche Artiilerie in den Seblaehten bei Metz,” 
Vol. II, p. 99, &e. 

^ Mrs. E. B. Browning. 

^ The Book of "^Visdoni, Chap, Y, v. 4. 
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not l)c waiii-ing to ])roclaim that the a-rniy is an iiiineccssarj evil Tliat tlie 
cxisteiicG of an army is an evil/ cannot be denied ; but the of sobcr- 

niiiided men a])|)ear to agiTe that it is a necessary evil and that it would be 
iinprucicnt to disband our amy at present even tliougli Gliristianity is the 
professed religion of Europe. 

A mere glance at the military history of Enghind is sufliciemt to sho\^^ 
that ilie mischievous pressure of the navy on the army is no Ihiiciful idca^ 
but a well-founded fact. From the invention of gunpowder to the con- 
clusion of our continental wars in 1559, the English army was almost 
constantly engaged in the field abroad, and it was in consequence equal 
if not siiperior, in all its branches, to any army in Eiirdpe. The navy 
had been also greatly improved and strengthened during these wars/ On 
their close, the country was safe from invasion, and the army was neglected 
in all its branches until the time of William III. Indeed, the English 
artillery employed in the civil wars of Charles I. was probably the worst in 
Europe. During the reigns of William III. and Anne, active service again 
increased the efficiency of the army ; but on the conclusion of MaiiboroiiglFs 
campaigns onr army returned home, to languish in the cold shade cast upon 
it by our splendid navy until the outbreak of the Erencli Eevoliition. It is 
true that in the interim our army had been engaged in the Seven Years'* War and 
the Amej?ican War of Liberation; but the number of troops engaged was too 
small and the time they were on service was too short, to counteract to any 
appreciable extent the influence of the navy. On tlie breaking out of the 
Ercncli Revolution, however, it was absolutely necessary to bring, not only 
the navy, but the army to the highest degree of efficiency, because it was 
necessmy i'or the army to take the field in force ; and it was thus completely 
freed from the prejudicial influence of the navy from 1792 until 1815. I need 
hardly explain that the influence of the navy affected tlie army in all its brandies, 
aiid that t!ie artillery suffered no less from it than the inffintiy and cavalry.^ 

It is not difficult to trace the influence of the rapid progress of the arts and 
sciences, and of the appearance of Napoleon and liis artillery generals, on the 
mobility of field artillery ; and it is only natural to find that these two general 
causes first produced tangible cflbcts in France, for from political causes she 
afibrded the best field for their operation. At war with monarchy, the 
Republic could not brook Duluess, She had almost stifled Gribeauval;^ but 
she could no longer stifle enquiry, discussion, and invention ; for the mother 
of invention was at hand, Necessity.^ In France, then, naturally, the first 
feeble attempt to improve the field batteries w’as made; and as early as 1791, 
wanf^ov car batteries were equipped and sent into theiield;^' The wursl 


^ The only writer wiio lias chvelt on the iullucnce of the navy upon iJic En^UsIi army is, 
strange to say, a r'l’ciicliuiau — M. Brunet, in liia Gencralc do i’Artiiloi’ie,’’ Paris, IS XC. 

Tom. II, p. 118. T1.1C subject is just nienlioned by an anonytiirms writer in an old number ol' 
C-olbum'‘s “United S«n' vice Magazine/’ the date of which I forget j but from his hmguagej I suspect 
he boiTowcd tho idea from M‘. Brunet, and forgot to acknowledge his obligation. 

- “Lcs ameliorations les plus incoutestablcs furent eoinbattues, avoc lui deplorable acharnemciit, 
par les nombreus partisans de I’ancienne routine/’ says M, Maze, in bis introduedion to his trans- 
lation of Jacobi’s “Etat actuel de rArbillerie de campagno Anglaise,” p. viii. 

^ “ Ce West peut-^*tre qu’^Turgence des circonstances/’ says Gen. Fa ve, quoting Rebarnhorst, 
“ qn’on doit attribuer I’accroissement qii’elle {the French artillery) rc^ut.”—^ Le Passe ot 1’ Avenir 
de PArtillerie,” par S. M. Napoleon III., continued by Gen. Favc, Tom. V. p. 12. 

4 “ Geschichte dea Gesehiitaw^sens, C. yon Decker, p. 151. 
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was a two-wheeled animuiiitaoB carriage^ resembling in a gimeral way an Irish 
jaunting car ; the giiriiiers sitting in two rows/facing outwards, with the airimii- 
nition between theind The existence of these cars iu France was a short one ; 
tor, in aclditioii to the clang'er of bringing theni under lire, they possessed not 
only ail the evils belongingto two-wheeled military carriages, but the unpleasant 
(liiality of constantly upsetting on tlie sliglitest provocation." Taken nil in 
ail, liowever, tliey were an improvement, and their introduction was a clear 
a.d mission that the guns had 3iot jet attained efficiency of moveinent.^''''^ The 
adoption of cars in England was cine to an unusually severe invasion ])anic^^ 
wliicli arose in 1803. In that year the Peace of Amiens 'was ruptured, and 
it v;as universally believed, and not without good reason, that Kapoleou, in 
person, meditated an invasion of England. Cknifiision and terror reigiiod 
tiirongliout the British Islands, and under tliese feeliiigs the usual futile 
alfcmpt was made to organise at a inoinentAs warning what can only be 
organised after calm deliberation, free discussion, and extensive experiment — 
a fad, d artillery that. can move as -well as fire. Cars were introduced; and 
so strong was the feeling iu their favour, that they were supplied even to the 
horse artillery, although they were so heavy that ‘‘one box, of the three whicli 
the body of the wagon contained, was always ordered to remain emptv.^^^ 
After a few years^ experience the cars were found wanting, and were cliscarcled ; 
but although they failed, they were nevertheless productive of two great 
benefits to the service — their admission provoked discussion and trial, 
and the field artillery was for the first time fairly committed in England to 
the hands of the officers of artillery.^^*' The immediate result of this move- 
ment was the construction of a lighter and better ammunition cart, on four 
wheels, and the adoption of the present wagon, or field battery system, in 
England and France.^ 

It is unnecessary to explain that the car system is, at bottom, identical with 
the wagon system — the only distinction being the difference of construction of 
the two carriages ; and it is equally unnecessary to add that the only advantage 
the wagon possessed over the car, was its four wheels and larger supply of ainniu- 
nilion. The car was a carriage intended originally for the transport of the 
gunners, in whicli a certain supply of ammunition was stowed away; the wagon 
was a carriage intended originally for the transport of ammunition, on whicli 
llic greater part of the detacliment was mounted : but both involved the fatal 
lu.'ccssity of bringing the ammunition carts under fire, when the guns advanced 
into action at a trot. 

The second sign of the operation of the forces I have described, was tlie 
abolition of battalion guns. As the cars were first adopted, so tlie battalion 
guns were first discarded, in France; the system liaving fallen into disuse 


- Col. Timbroll, Into Bengal Artiilory, who has given me miieh Ya1iial)lc information about tlie 
cars:, compares them roLiglil}' to short two-wheolcd fire-engines. 

' C. von Decker, as rjuoted above; Sir A. Frasier’s “Remarks, &c-y p. Tiinlua*!], who, 

as a Woolwich cadet, was an eye-witness to the performance of the car.s on ]jarailo, fully endor.sc^s 
11 h» statemenfs of tliese two writers. 

Sir A, Fraser’s “Remarks, &c.” p. 64'. 

4 Ibid. 

Ibid. p. 50. 

Ibid. Fave’s “Hist, et Taet.des Trois Armes,” p. 308* The wagon system had been “parfially 
practised in 1794'’ by the English artillery. See Frazer's* ‘^Remarks, &.c." p. 58. 
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practically in 1793, anti officiallyin 1796.^ It was gradually done away witli, 
all over Europe, during the early years of tlie present century. 

The disuse of battalion guns is generally ascribed by military writers to the 
Froneli Revolution and the creation of the divisional system f but be it 
remembered that the divisional system was a direct consequence of the French 
Revolution and of the new conditions under which the raw soldiers of the 
Republic were obliged to fight, and that the Revolution itself was the direct 
result of the glorious miamanee of the arts and sciences, of learning and 
thought, of which I have spoken sufficiently.^ 

To the honor of the Royal Artillery be it said, that the first officer who 
raised his voice against this pernicious system of dissipating the force of the 
fi.eld artillery, belonged to the Regiment.* In an almost forgotten MS., in 
the library of the Royal Ai-tillery Institution, may be found Major S. P. Adye^s 
protest against the use of battalion guns, dated 178S. Alajor Adye Ww 
clearly the important influence which the nature of the ground exerts 
on the fire of field artillery, and by two simple sketches he shows the 
difference between how guns ought to be placed, and how they then were. 
Fig. 1 shows the mode in which Major Adye proposed that a brigade (battery) 
of guns, attached to a brigade of infantry, should be posted — ^a disposition 
which was afterwards adopted substantiallv by all the great tacticians of 
the day.“ “ “ 

Fig. 1. 


■II 


-II 



Liciit.-Col. Owen’s ‘•Modem Artillcvy,” p. 303. The oflico is generally throe years behind the 
parade-grourui. 

^ Tho temporary re-infrocluetion of battalion guns by Kapolcon into ihe French service, in 1805 
IS sauHo have been occasioned by the necessity of fortifying tltc courage of his voting soldiers. 
See a von Becker’s “ Gcsehichte des Oeschutzwesons, &e.” p. 13, 7iote. I have neither the desire 
nor the means of verifying this explanation, 
r I mean the organisation of a division of the three arms as a tactical unit. 

See the 14th chapter of Buckle’s « History of Civilisation.” 

u time— for instance, Bupiiget, in his “Essai stir I’lisage do 

1 ArtiUeine, Amsterdam, 1771, p. objected to the system of battalion guns ; but in general 

they only east a passing glance at the subject, while Adye went to the bottom of it. 

I 

e ght jears ago , but I tlunk 1 have fairly reproduced thejr salient points. 
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Eig. 2 shows the ordinary clisposition of infantiy and battalion giins^ ac- 
cording to the fashion of the day. 



As Major Ad je well points ont^ not only did ^^the infantiy often suffer 
extraordinary inconvenience^ such a,s being retarded on tlie inarch^ &c./^ from 
the battalion guns^ but tlie tactics of tlie three arms were impossible while such 
a system prevailed. Strange that his words should have been almost repeated, 
eighty rears after he wrote them, bv Capt. May, the author of the celebrated 
TaMsche 

Tlie establishment of regular corps of drivers all over Europe, was cotem- 
poraiy with the abolition of the battalion guns. Great is the obstinacy of 
man in general, but the obstinacy of soldiers is almost invincible; for the 
existence of an evil for ages past seems to be generally regarded by them as 
an argument that the evil should be perpetuated for ages to come. Eor a 
century, at least, the whole military world was well aware of the clifiiculty 
of dragging unwilling civilians under fire, and of the far greater difficulty of 
keeping them there. For a centuiy, at least, the experience of every cain- 
]}aign showed that it was the wont of civilian drivers — were they English, 
’French, Dutch, or Germans — to fly, with their horses, on the first available 
opportunity. As I have already mentioned,- 1746 an English publica- 
tion of repute s])okc in strong terms of the loss of the guns at the 
battle of Falkirk by the flight of the drivers, and recommended that they 
should be enlisted . under the iiiilitaiy Yet this state of things 

continued for another half centuiy, and might have continued until now 
but for the sudden progress of mobility under the influence of the causes I 
have described 1 

The establishment of a corps of mounted and regularly enlisted drivers, was 


^ "-'VVenn in einein Gefecbt die Infaiiterie sicli mit der feindliehen Infiinterie lierumsclucs.st;, die 
beiden EaTallerien sicli gegenseitig attakiren, die boiderseitigen Artillerien sich einander bokan- 
nonirrn, odor wio der Ximstaiisdruck beisst, gegenseitig das Eeuer auf sieli z\x Jiiebii suebenj 
so kann rann nicbfc mebi* von einer Taktik der verbundenen WafFen spreclion. Man begebt Eeliler, 
die meistons niir dessiialb ungestmffe bleiben, weil sie der Peind aueh bogelit.”— ^'Taktische 
Eiiekblieko/* p. 32. 

- See Mobility IL, ^‘Proceedings, E. A. Institution,” Yol. YII. p. lU. 

^‘Annual Eegister ” Yol, XYI. p. 2S* 
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a vast improvement upon the old system of dismomitecl civilians ; but the 
introduction of the drivers was by no means an unmixed good. Enlisted in 
a corps totally distinct from the regiment, and commanded by their own 
officers, the drivers were separated by a wide gulf from the gunners; and this 
want of connection between the field artillery and its means of di'anglit led to 
discord, confusion, and waste of time. In 1817 the drivers were first placed 
under the command of the artillery officers, and in 1822 men w’cre enlisted 
into the regiment as gunners or drivers.^ 

The progress of improvement was equally rapid in other branches of the 
service. In 1792 Sir W. Congreve invented the block-trail in 1804 an 
Englishman invented the limber-book;*^ and ere many years elapsed the dis- 
coveries made in chemistry and metallurgy furnished the artillery with stronger 
gunpowder;^ and with guns which, thougli much lighter than formerly, could 
be fired with reduced windage.^ 

The absolute effect of these improvements can only be measured by examin- 
ing the position and behaviour of tbe artillery in the field ; and a glance at 
the military history of the time is sufficient to show that, numerous as had been 
the improvements, many more were needed to make the artillery tliorouglily 
efficient. 

The increased rapidity of raanccuvre which the enlisted and trained drivers 
conferred upon the field batteries, was shown on tbe very first occasion on 
which the Eoyal Artillery met the French in the Peninsula — the combat of 
Eorica. At tlie beginning of the fight. Col. Landman, ICE., brought orders 
to Geary's brigade (battery) to advance. Capt. G Caryl's brigade broke 
from a walk to a trot, and from a trot to a full gallop. On nearing a small 
stone bridge over the rivulet of Columbeira, another brigade a])peared on our 
right, dashing along through the deep sands, and evidently racing against 
Geary^s, to obtain possession of the bridge ; for on that must de])end who 
should move on, there being no order for two brigades. Geary liimself took 
possession of the bridge, a few yards only ahead of bofli tlie brigades, and 
thus gained the point; the other brigade of course immediately halting.'''^^ 
In 1798 an artillery general, reviewing some miserable batteries whose teams 
were driven by civilians on foot, announced gravely that field artillery move- 
ments could not be quicker performed; inlSOS we read of a brigade '^dashing 
along through deep sands at full gallop — 

“ 0 miseras liominum meiiteis ! 0 pectora creca 1 ’’ 5* 

After the first eight clays’ campaigniug in Portugal, during wliioh the combat 
of Rorioa was tlie only engagement. Sir Arthur 'Wellesley roi)orted to his 
Government that he liad been obliged to leave Spencer’s guns behind altogether 
“ for want of means of moving them,” and that he must liavc left his own gims 


'■ “Kane’s list.” 

2 Owen’s “ Modem Artillery,*’ p. C6, note-n 

3 “ Etude Rur le Passe ofe 1’ Avenir de I’ArtillerieP Par S. M. Napoleon III., continued by Gen. 
FaT(«, Tom. V. p. lib 

4 Mr. H. Latliam on “Early Breech-loaders,” in the “Journal of the Uniiod Serviee Institution ” 

VoLIX. No.34. ^ ’ 

s Owen’s “Modem Artillery,” p. 8, note. 

« Landman’s “ Eccolioctions of my Military Life,” Yol. IL p. 153. 

7 Lucretius. 
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beliilul but for tlie liorses of tlie Wsb Commissam^^ - Eiglit clays afterwards;, 
and five days before the battle of YimierO;, lie again complained that the 
ariilleiT horses were not what they ought to be. They have great merit in 
their ivay/^ he saysj cast horses of dragoons and Irish cart horses^ 
bought at £12 each ! but not fit for an army that;, to be successful and carry 
things with a high lia neb ought to be able to move/^’^ Such were the horses 
rritli which we began our Seven Yea rs^ War against the French^ and the carriages 
were suitable to siicli aninicils. The pursuit of the enemy was not pressed 
after our first battle and first signal victory^ Yimiero^ because the gun- 
carriages were so shaken as to be scarcely fit for service/^ and tbe batteries 
were so badly and scantily horsed that it was doubtful if they could keep 
up with the infantry in a long march To complete the picture, the 
drivers were in a ^^disorganised state and wretched conclitioii/b although 
their inefficiency and almost general misconduct had been the constant 
subject of complaint since the formation of the corps/'' in 

From the beginning to the end of the war, the practical failure of the wagon 
system ivas as clear as noonday. It ivas found impracticable to mount the 
gunners on the wagons — first, on account of the clanger of bringing the 
aminLUiitioii under fire; and secondly, because the iveight of the wagons, already 
great, was so increased by that of the gunners as to overpower the wagon-team.^ 
The result may be anticipated. Few, if any, instances of moniiting the men 
on tbe guns and carriages can be found to have occurred on service during 
the wrliole course of the war/^ says Sir Augustus Frazer, and many were the 
cases in which the gnus were either not brought to the points where they 
were wanted, or arrived just after the moment of opportunity had escaped.'’^^ 
On the day after Salamanca, the immobility of a field battery well nigh 
caused a calamity which might have brought the ivar to an abrupt and 
disastrous end — the capture of Lord Y^elliiigton. Y"e may feel certain that 
the accident was not due to any want of judgment or knowledge in the officer 
coinmaiuling the battery, for he was one of the best artillerymen in the army — 
Capt. (afterwards Sir Eobert) Gardiner. hap])ened/^ says Sir Eobert, 
to be employed in advance with a 9-pr, brigade, covered by tbe light infantry 

of the l.st division We were far in advance of the main 

body of the army, and on approaching a steep ascent, I discerned the Duke 
of YYllington on the summit, waving on the guns. \Ye put out with all 
haste, and reaching the lieight, the duke pointed to a large body of French 
cavalry at a distance of five hundred yards, and only separated from him by 
an easy ravine. The horses, from the steepness of tlie ascent, could not 
measiu'o their power in draught to tlie slow pace of the gunners (on foot) ; tlie 
gunners could not hasten theirs to that of the horses. It was a critical 


i .Bisspatclij LavoSj Stli Aug-. 1808. 

- Dispafclx, Oaldas, lOtli Aug. 1808. 

Xaiiicr’s Pcniusular War,” Yol. I. pp. ll-O, 1G4. 

Sir A. Erazer’s "-Kemarks, &e.” p. 72. 

Oil the 12t-h Aug. 1860, at Sinbo, in China, tho %ragoiis of tho three G*pr. guns stuck fast in the 
heavy mud^ and when the guns got into position, there were not more than a handful of the gunners 
with them, fho rest being scattered all over the plain in rear. Subsequently, the wagons had to be 
temporarily abandoned, and the gunners accompanied the guns — w^hich were attached to Pattlc’s 
cavalry brigade — mounted on the wagon horses. 

Sir A. Frazer's ‘‘Uemarfcs, &c,” pp. 41, 57. . , 
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Biuineiit;, ilireateiiiiig the (Inkers safety ; for at the moment the guns reacliert 
the summit, the gunners were stilllaboniing, breathless, only Imlf- way up the 
The cneray, from some inexplicable reason, failed to charge or move 
till the guns opened fire/^^ History repeats itself. The 7ery self-same 
incident happened, forty -two years afterwards, on the knoll above the river 
Alma! 

It was fortunate for the duke that the Peiiiiisula is, in general, a country 
ill-adapted for artillery, for his artillery was constantly inferior to that of the 
enemy. In 1812, he complained that his army had never had with it ^‘^an 
ef|uipment of ordnance at all consistent with its numbers and in 1813, he 
wrote to Government that owing to the deficiency in the number of horses, he 
would be obliged, usual, not only to take the field ivitli an ec|uipment 
of artillery far inferior to that of the French, but without a single spare 
horse ! * Finally, the driver corps, on which the success of the field artillery 
so essentially depended, was a perfect inilitary anomaly, so constituted as to 
render its own discipline or efficiency unattainable.’’^’^ These were serious 
(ib^tacles to success : but no danger could disturb, no difficulty could delay, 
no discouragement could arrest the victorious progress of the Eoyal Artillery ; 
and its conduct in the field drew from General Foy the noblest meed of praise 
that has ever been bestowTxl on any branch of the British army by a foreigner 
and an enemy : — Les canonniers Anglaises se distinguent e-ntre les autres 
soklats par le bon esprit qui les anime. En bataille, leur activite est judicieiix, 
leur CDiip-dheil parfait, et leur bravoure stoique.^^ These w'ords, be it 
remembered, were written in no times of friendly alliances and commercial 
treaties, but at a moment when, with Napoleon chained, like Prometheus, to 
a rock in mid-ocean, and with the disaster of Waterloo still fresh in their 
memories, the Freiich w^ere our bitterest enemies in Europe.'^ 

I have already explained that, previous to the French Kevoluiion, not only 
was the English artillery influenced by the same general causes that depressed 
the service throughout Europe, but, in addition, by the evil pressure of the 
navy. If, under such circumstances, the English artillery kept pace with the 
continental artilleries, it might be inferred that on the removal of the influence 
of the navy at the breaking out of the French Eevolution, the English artillery 
would shortly outstrip its neighbours. And such was in reality the case, if we 
may trust — -and there is no reason to distrust — French officers. The English 
artillery, says Gen. Fave, which was inferior to most others in the first 
campaigns of the Eevolution, made such extraordinary advances during the 
progress of the that before the conclusion of the Peninsular War, the 
English matthiel might have been takeii as a model by any nation in Europe/^ 
General Foy, who saw Oie English artillery after the Convention of Cintra, 
1808, declares that no artillery could compare with the .English in the light- 


^ « Koi<fS on the Organisation, &c., of the ArtiUerv/' 1850. p. 10, 

5 Dispatch, Villa Toro, 18th Ocf.. 1812. 

3 Dispatch, Fremtla, l*ith April, 1813. 

4 “ Rr*poxt on tho Kumerietl Deficiency, of the Soya! Artillery,” hy Sir Robert Garilinei*, 

B.H.A., 1848, p, 15. IVdiington's Judge-AUvocate-General pronoanecd the drivers to be 
the gwatest bltckgaartls in the army.” — Xarpeni^s Journal, &e.” 

5 Foj’s “Hist, de k Guerre de k Deamsule,” though not published till 1827, was written 
m 1817 . 

® jle PmsiI et rAvenir de I’Art.” Tom, V. p. 64 . 
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ness of the cn.nmges^ bikI in eTerjtliing connected iritli tlie means of drauglit ; 

and Marshal ^lamiont^ after inspecting Webber Smitlf s troop> shortly before I 

M'aterloOj, said the equipment in e?erj. respect was very far superior to any- 
thing lie had ever seen/"*" In 1815^ after the occupation of Paris by the Allies^ ; 

Capt. Parrizot;^ of the Prencli artillery,' in a memoir on the English artillery, 
said it was superior to all others in the following respects : — 1st, interchange- j 

ability of End, easeoflimbering-npandunlimberiiig; 3rd, construc- 
tion of the wheels ; 4th, the transport of the gunners ; and 5tli, the system of ; 

I draiiglit;^ Piiially, the French Government appointed a committee of artillery ; 

officers to report on the various allied artilleries that took part in the grand ; 

review of the 23rcl Oct, 1818.*^ After noticing the peculiarities of the : 

! different artilleries — the English gmis with 8 horses ; the Russian ivagoiis ' 

^ * with 3 horses abreast; the Danish heavy field-pieces with 12 gunners to each ? 

gim ; and the Saxon batteries with a gunner on the off-leaders of the gun and 
! wagon, 2 gunners on the trail seat, and 2 on- the wagon limber — the com- 

! mittec unhesitatingly gave the palm to ■ the English batteries, Tliey w'ere | 

particularly deliglited with the manceuvres of one field battery over very 
difficult ground, and they generously confessed that no French battery could 
have cleared the ground like the English* By mounting the gunners on 
the gun-limber and wagon, said the committee, by ridding the gunners 
of their cumbrous and useless carbines, and by attaching the knapsacks to 

the carriages, the English have made the field batteries a 

new During the whole time our army occupied France, the artillery 

excited the liveliest interest and admiration of the French officers, and they 
f did not hesitate to say that our field batteries were the most mobile in Europe, 

« whatever the ground and whatever the pace.® 

. Such was the splendid position of the English artillery in 1815 — a position 

I it was not long to hold. ■ 

The exhaustion consequent upon 23 years of war, imposed upon Europe a 
policy of peace and retrenchment, and a diminution in the budget naturally 
involved a diminution in the number, though not necessarily in tiie cfticiency, 
of the artillery. Almost universally, however, the decrease in numbers was 
accompanied by a decrease of efficiency. Armies had long occupied the most 
prominent position in public estimation, and now, by a natural reaction, they 
were thrown into the shade and unduly neglected. 

In England matters were worse than elsewhere. On the close of the war, 
tve rushed to tlie demolition of our military establishments as if Satan had 
been bound for 1000 years, and there w’as to be no more ’rvar. An era of 
eternal peace had dawiied upon the world, and happy England would float 
dreamily down a river of commercial and polilictal prosperity that was to flow 
on for ever and for ever. She wmuld no longer waste her wealth upon a | 

brutal and licentious soldiery ; she would set an example to the nations of the i 


^ “ ffisi, de k 0uewe de la Eikiiisule,” Tom. II. p. 296. 

® Sxf A* Eraser's " Letters, p. 603. Manaont was an artillery ofHcer. 

® FattVs “ Le Pass! et FAvenir de FArt.” Tom. Y. p. 72. 

^ iHd. p. 76. 

* *^Oes dkposifcions font de Fartilleric k pled tme arme »<m¥elle.'* — Ibid. p. 78. 

® officiew signalfeent particuli|remeat ses pj6ees, Ac. &c., eomme pewttat dm gaalit-^g 
rcmarMiles efc comm© supMeurea k toutes ks aatares par lour mobility daas tous Iw immms 
el & totttes !« alures,*'— Ibid, p, 84* 
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.srciirify of unarmed virtue; and, rapt in admiration, imnikiiul would cnlliu- 
isiasticaily exclaim — 

■. “ Hc'r aiTfloiiiv is- lier honest- 
And simpie truth lier shield.”^ 

It liad been said — and said, too, by her g:reatest political economist — ilia!, 
certain dangers necessarily accompany the production and accuunilation of 
wealth. ^^Tbc shepherd/^ he explained, "‘lias a great deal of leisure; a 
husbandman, in tiie rude state of husbandry, has some ; nn artificer or inaiiu- 
facturer has none at all The first may, without any loss, employ a great 
d{.‘al of his time in martial exercises ; the second may employ sonic part of it ; 
but ilic last cannot employ a single hour in them without some loss, and his 
attention to his own interest naturally leads him to neglect tlicm altogether. 
Thesis ini] movements in husbandry, too, whidi llie progr(!Ss of arts and 
manufactures necessarily introduces, leave the luisbaiidinnn as little leisure as 
the artificer, ’ililitary exercises come to be as much neglected liy tlie 
inhabitaiits of the conntr\' as by those of flic town, and the great body of tlic 
people becomes altogether unwarlike, Tliat wealth, at file same time, 'which 
always follows the improvements of agriculture and manuiactnres, and which 
in reality is no more than tlie accumulated produce of those improvements, 
provokes tlic invasion of all their neighbours. Xn industrious, and upoji 
tliat account a w'ealtliy inition, is of all nations the most likely to be attacked ; 
and unless tlic state takes some new measures for tlie public defence, tlie 
natural habits of the people render them altogether incapable of defending 
themselves.*^" So wTote Adam Smith. But who was Adam Smitli? A 
thinker wlio lived in an age of war, revolution, aiul scepticism ! "War, 
revolution, and scepticism were things of the past; jieace, plenty, and 
prosperity were things of the present. The army must be reduced. The 
army umi reduced. 

In vain the military authorities protested — the country wars deaf os the 
deaf adder; and reduction followed reduction, altliough ^^u])on every occasion 

OB wdncli an attempt was made to reduce the force, a 

iieeessiiv w'as found to exist iuimediatelv for nngmeniing it again at a largo 
expense, following a largi’ expense incmTcd in the rediiction.^''^ This system 
of alternate reduction and augmentation, aggravated 1)y tlie iniluence of tlie 
navy, which now set in with fourfold violence, necessarily acted with ruinous 
efiect on the iield artillery, and its full was as vapid as its rise. 

The SJmptom^: of decay became first immistakeably evident in tlie 
expedition to Bortugal, only 11 years after "Waterloo. The 4-guu liatturii^s 
which accompanied tlie expedition were ludicrously under-horsed, and 
CoL Webber Smirh, ho commanded the arlillcrv, was recalled because he 
took the spare ammunition horses to increase i he gun tea.ms from 1 to il iiors(*s. 
Ilk successor, Sir John May, arrived in Portugal with 50 additional drivers—^' 


^ Quoted from Sir Wilfred Lawaoa’s speech on tiio Amy Fstiinales in tlic House uf Comiuoris, 
mh Feb. 1873. 

i Adam Bmitb’s Wealib of Sations,” Yol, II. p. 2SO. Eo^ers’ 

» Tb'C* Duke of WelliagU® to Itoiil GiiiiwileTioh ; Supplmontary Disspaiebes of tlie Duke of 
■ Xfellingtou,^ YcA IV. 

; 4 Sir was sbipwreckel, md bad in person to marcb the drivers from tbe point of tlie coast 

; m wlik'li liad licea ewi to toe of tbe ariillory— ICii miles. 
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a practical aeknowleOgement on tlie' part of ilie authorities that the artillcrj 
urFlrr-irniuiiid — riiul liis lirst act was to report that he euHsiilert.o tlie, 
liicjisiires takin by CoL Smitii iiccessuiY and. right. After 11 years of pence, 
jif a liifie when aniioal piractiee was iiiikiiowii^ a >liort course of ])raetice h>r 
the gunners 'woiiid not have been siipcnliiioiis.; hot not only was tliere not a 
siiiith* roiiiii! of .-ervice amniinniioii allowed for tin's purpose, but Ilie supply 
of bhiiik cartriilges was iiisiilTicieiitibr theiield days. The cartridges had to be 
subdivided, anci to siicli an extent, that at one' of the field clays the force of the 
powder uns not suffkiejit to expel tlie tubes, from the vent; the tubes stuck 
fast, to the iiierriuieiit of the other troops and the spectators ; and the artillery 
was seat back to barracks that the tubes might be extracted. Tlisi giinncuvs 
wiiv as tleileipiif in numbers as the drivers and horses ; tlie detachments could 
only muster five or six men each; and there were no men in reserve, to replace 
the* sick or I lie store guard.”"^- ■ The'lhiglish wheels, which had excited such, 
adiiiiraririii iii iS15, w(‘re 3iGW’ a laughing-stock to the Portuguese. l.he 
tirC'S were fastened on tlie felloes by longy nails, ..instead of 1)o!ts with nuts, 
a ml pii'Ci.s of the tire were eonstautly flying oflvespecially wiien th(3 batteries 
inovcal at a trot. Tiit^ gnu detachments had to be held resjionsible that these 
pieces were not lost ! Tlie cavalry farriers had a contract i'or their slices and 
nails; but slices for the artillery horses 'were issued out of store, and "were of 
such a inoiistrons size'’’- that they all had to be reduced to fit the horses. 
This reduction had to be carried out in a' field-forge with a charcoal fire, ainl 
involved an extraorcliimry aniount of unnecessary labour. Tiie nails were so 
bad tliat there was no end of re-shoeing going on; and on the return of the 
batteries from ordinary exercise, or -even wintering order, a dozen horses or 
more required the slioeing-smitlds attention in each battery The result was 
that a number of the horses got sore or tender feet, from constant shoeing 
and re-slioeing. IV or was this all ; for, .from tiriie to time, large fatigue parties 
of tlie silread}' overworked gunners had to scour the drill ground in search 
of broken nails ond shoes. Fortunatelv the expedition did not fight, and 
relimiiil to England after peacefully occupying Portugal for some months. 

As years rolled on, mattiu's went from bad to worse. Like Titlionus, the 
lieid ariilieiw grewv, day b\ day, more attenuated and more enfeebled; until at 
last, in 1 8 Ih — a ufin ilamned to eternal iaino in the annals of the reginnut — it 
had almost ceased to exxist, except in '.name. In that year was heard a voice 
in tlie military wilderness — a vo,ice. proclaiming with no inieertain sound that 
...England was, ‘'^actually without a -field artillery is a ,d,elu.si,o,n,^^ said 
Sir Hubert Gardiner, *^it is a delusion to say England has a field artillery. 
There is not a single 9-])r. horsed in the Eritisli service/^^ any sudden 
eiiiergency rendered it necessary to send field artillery from IToolwich to any 
threatened point on the coas% fourke/i would be the utmost (really 


^ TIae al} 0 ¥o detaila are due to Mr. XazenUj, Governor of the Breeon County Gaol, who served 
in the ^xpeditiori to Portugal in the Ordnance Department, as Asst. Conductor of Stores. 

Mr. Laitenijy’s MS., in niy possession. 

•3 Mr. Lazeriby’s MS. Mr. Lazenby assures me that the Iietter Book of the Head-Quarter 
Olliee, K.A. wriuld amply prove that Sir Jolm May’s escertions to alter this state of tilings were 
uiireniittiiig ; but that the parsimony of the home Government rendered all his efforts unavailing. 
•* Illust'mtions of the Kutnerieal Deficiency, Ae,, of the Eoyal Artillery,” by Sir Robert liaHiiner. 

3 Itoporl on the XhiMierical Deficiency,’ &e,, of the' Royal Artiliery.” 1818, f. 8. 
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efficient and completely equipped) tlmt eoidd be forwarded. . . . . The 

drivers are unskiifnb and ignorant of artillery movemeBtSj . ... . and 
I doi/fc believe there is a reserve of -£0 horses to meet all the wants and 
casualties of the whole British field artillery The brigades at Woolwich 
are ill-organised, uiiinstructed, unskilled, and incapable of either riding or 

driving Not one of the four are either fit or capable of moving ; 

and on the 10th April last (1848), a field battery being ordered to London,^ 
the gunners and drivers were so perfectly inadequate to the service, that they 
were removed, and other gunners and drivers substituted for the day."^^*" It 
was chiefly owing to these vigorous remonstrances that England possessed 
the field artillery that landed in the Crimea. Peerages have been given before 
now for less important services. 

Of the changes that took place in the field artillery since 1848, and of the 
causes that produced them, I shall not venture to speak; because I live too 
near the time to be capable of speaking of them -with impartiality. Standing 
at the feet of the gigantic statue, I cannot measure its proportions with 
justness, and I leave the task to some future writer. 

In my next, and concluding paper, I shall consider the influence of tlie 
recent changes in tactics on the mobility of field artillery. 

G-lasgow, 

Marel], 1873. 


i Ileport on tlio rCiimcTicai Deficiency, &e., of ilae Eoyal Artillery.” IS IS, pp. 7, Ifi, 17. 

- To o¥t;rawe the Clniriists. 

3 Illustrations of tfie IVurnerical Deficiency, &c., of the Soya! Artillery.” 1810, pp. 11, 50. 
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THE ».Ai INSTITUTION PSIZE ESSAY OF IS73. 

“ .Impliora ccepit 
Institui, currcHte rota cur urceus 


A clear understanding of the principles upon wliicli tlie efficiency of 
artillery projectiles depends is of the utmost value, both for the most 
effective use of the mak'nel we at present possess, and for the direction 
of our attention to the paths in which the improvement of that 

mMierid is to be sought. 

■ Tlic 3 se principles divide themselves broadly into two great classes. .■ 

Firstly, those affecting the chance of the projectile striking the object 

aimed at; and 

Secondly, those which relate to the effect produced by the projectile 
when it does strike. 

These two classes of principles will be found to touch one another at 
ecuiaiii points ; but it will be convenient to consider them separately, 
pointing out, as they present themselves, the circumstances under which 
they are mutually dependent upon one another. 

We will proceed to consider first the principles of the fi.rst class. 

When a projectile is fired from a gun, it describes a path through the 
air which is called its trajectory the shape of this path being 
determined by the three forces ' acting on the projectile — the force of 
projection, the force of gravity, and' the 'resistance of the atmosphere. 

It will be out of place in this essay to go into the theory of the flight 
of projectiles ; we will only consider the practical questions that arise. 

The two conditions for rendering the chance of hitting the object 
aimed at as great as possible, are accuracy of flight and lowness of' 
trajectory. 

Accumey of flight is sought to be obtained by giving the projectile 
a rotation round an axis coincident with that of the bore of the gun, so 
as to counteract the effect of the resistance of the air, and of inequalities 
ill the density of the shot in different .parts,' tending to produce eccen- 
tricity of tlio centre of gravity, and of irregularity of motion in the bore 
of the piece. This rotation also allows of the use of elongated projec- 
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tiles; and tlio resistance of ■'. the- air to tliese beiiigvfess tliaii to 
Bplierical projectiles of the same ' weight, ■ .an : incmisecl range is, 
obtained. 

Many systems hare been advocated for imparting this rotatory motion 
— some affecting both the gtm and projectile, and some the latter only. 
None of the systems affecting the projectile alone have l')een practically 
adopted, and all nations use guns and sinall-arnis rifled, upon various 
gystems, ^ ■ 

All systems of rifling have certain principles, in coniinon, and certain 
conditions which must be fulfilled. 

The conditions to be fulfilled are- — ^that the velocity of rotation of the 
projectile must be sufficient to 'keep it steady to the end of its flight; 
that the projectile should be centred , at the moment of its leaving tlie 
bore of the gun, so that the rotatory motion may be given accurately 
round the axis of figure of the prqiectile — or an eccentricity of rotation 
would ensue, which would cause the resistance of the air to act more on 
one side than the other, and cause irregularity of flight ; £|nd that the 
axis of the projectile should be stable on leaving tlie gun. 

In estimating the amount of twist to be given to the rifling in a gun, 
the follotving principles must be borne in mind. 

Solid shot, reqixire a greater velocity of rotation, and therefore a 
sharrxer twist, than slicfll of the same weight ; because in the latter the 
distribution of the mass is nearer the circimifereiice of the projectile, 
and therefore the radius of gyration is increased. 

With the same calibre, the sharpness of twist of the rifling must 
increase with the length of the projectile; as in a long shot the 
resistance of the air lias a greater tendency to turn the shot over on its 
shorter axis, on account of the greater leverage with which it acts. 

The less the density of the material of the projectile, the greater must 
be the twist ; as a light projectile loses its velocity of rotation quicker 
than a heavy one. 

The centre of gravity of a projectile should be as near its centre of 
figure as possible, to ensure the greatest steadiness of flight. 

The greater the initial velocity, the gi'eater the velocity of rotation 
that will be required, as the resistance of the air will be greater ; but 
with a certain amount of twist, these two velocities bear a constant ratio 
. to one another, and as one increases, in the same proportion docs the 
other also increase, and no sharper twist in the rifling will be required 
for an additional initial velocity. 

The shape of the head of the projectile will also influence the amount 
of twist that must be given ; for in the ease of a flat-headed pi^ojectile, the 
resistance of the air acts almost at right angles to the flat head, and 
must therefore exert a much greater efiect than in the case of a hemi- 
^ spherical or pointed head, when the air has merely to part and flow 
round it. 

When we, therefore, wish to decide upon the amount of twist we 
propose to give to the rifling of a gun, we must consider the most 
unfavcmmble projectile we wish ■ to throw from the gim, and give a 
' sufllcient twist to kc»p it st^y in its flight to the extreme range, and 
then we may he sure that it ■will bo sufficient for every case. It would 
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lif‘ vi-ry tliflicnlt t(^ ealciikto tbis tbcwetically j it llm^t tlieivfure 1)u 
fkeidi’fl i\\]ieriiiieiitally. ^ ■ . „ , - 

All iniporkiiit point in gunnery is tlie relation Ijetweeii tlie wciglii of 
ti pivjpitile aiid its calibre* lii days of SHiootli-boro orduanee^ wlien 
Jill prnji-etiles were spherical^ tMs question did not arise; but now it is 
both nece-^joy niul^ difficult to decide wliat is tbo proper proportion 
betwr'i II the weight and calibre of a projectile. ■ In connexion with this 
hiilijeet comics lip that of lowness -of trajectory. 

jajwncss of trajectory is odYantageoiis — 

(1 ; bhi ai.'eouiit of greater accuracy. ■ 

f2) Oil aceuunt of harder liitting— for lowness of trajectory means 
g!‘oarer \T‘IofiTyj and coiiscquently more energy in the shot. 

Pb Oil acetnnit of the gioater distance covered effectively by the 
prnjf/erile — longueur battue/'^ as the French term itp that is to ssyq 
a I'M’f jc'ciilc‘ with low tinjectory passes over a greater distance within 
tin* height Iruia the ground reached by the objects fired at;, than one 
wn’th a. high frajoctory. 

It lias ])een mentioned <m hove that a lower trajectory implies a greater 
velocity — for pre jectiles drop equal distances in equal spaces of time;, and 
tilt* qiiiekfjr tiny arc.* moving the greater space they pass over while 
falling any ghx*u distance ; but it must be clearly borne in mind that 
the velueity which gives t*fiective lowness of trajectory is not hiilial 
velocity^ but tlie velocity remaining wdieii the projectile arrives within 
the f(ty\m of the chjects aimed at ; and it is not at all necessary that the 
projectile that 'iuis. the greatest, initial velocity should have the) greatest 
remaining velocity at a given range^ for it may easily be that- a projectile 
of siicli a sliapf^ as to experience much resistance from the air may vstart 
wit.li HU initial velocity consideiubly higher tliaii that of a second 
pr«cIi‘Ciilc of a form to experieiico little resistance^ and that the first 
slimild lose its Vfloeity so rapidly as to be caught up and passed by the 
si'coml hx'fbre it rc\*iehe,^ the end of its range. Our object;, therefore^ 
will bu to obtain as great a remaining txlocity as possible. 

If tw'o pri jectiles are of eijual weight, and have similarly shaped heads, 
the one winch is longer witli smaller calibre will experience less 
resistance friuii the air, and will therefore lose its velocity slower than 
the otlier, TIk* inference comes at once that guns should be made of 
smal] calibre, and that lung prujcctile.s should be used, 

Jlut there are certain things to be considered which point in the 
opposite direction. 

it is true that if twxj projectiles start with the same initial velocity, 
th,e (me of smaller calibre will have a greater velocity at the end of a 
certain range ; but in a gun of a very small calibre the cartridge becomes 
very long, and the powder is blown out partially miconsumed, unless 
the gnu. is of inordinate length, so that the projectile will not start 
with the initial velocity that one would from a gun of larger calibto 
that 1)urat all its powder. Moreover, the longer projectile requires a 
sharper twist to ktxq> it steady, and this causes a greater strain upon 
the gim. Again, the internal capjmity of a long shell of small diameter 
k less than that of one of the same weight and larger diameter ; so that 
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too great a fliiriliiiition of tlie calibre would injuriously diiiiinisli the 
efficiency of tlie sbelL Tliis is one of tlie points at whicb the principles 
of tlie two classes are interdependent. 

In detenniiiing tlie calibre to be giyen to a gnn to throw a projectile 
of a certain weight; we innst; therefore; balance these advantages and 
disadvantages; and determine the diameter of bore we choose by an 
argument of the following nature. 

The diameter of the bore should be reduced as much as is consistent 
with the capacity of the gun to burn sufficient powder to give the pro- 
jectile such a remaining velocity as may be considered necessary at its 
extreme range; and consistent with not impairing the efficiency of the 
shell or shrapnel.; , , . ^ ' 

Very considerable initial velocity may be given even to a projectile of 
small calibre in a lireech-loading system; by a sliglit chambering of the 
gun at the seat of the cartridge; so as to diminish the length of the 
cartridge and cause the powder to burn quicker; in which case a con- 
siderable flattening of the trajectory wxmld ensue. It has been stated 
lately that the French have constructed a field gun which has thrown 
its shot with the extraordinary initial velocity of 2000 ft. per second. 
If this is truC; the result has probably been obtained by the chambering 
which they have employed. It is a subject worthy of consideration 
whether any device can be discovered to enable a ebamber to be used 
with muzzle-loading ordnance. 

Another consideration to be borne in mind iS; thht as with a smaller 
calibre a loTrer initial velocity is required to give an equal remaining 
velocity; the shock of recoil will be less, and therefore the "weiglit of 
gun and carriage may be reduced — which is a subject of importance in 
connection with the mobility of field artillery. 

The increased strain caused by an increase of twist; will not be gi’eat 
enough within the practical limits of the decrease of bore for it to be 
necessary to take it into consideration. 

All that has been said hitherto is applicable to all systems of rifling. 
We will now endeavour to discover what are the principles that should 
guide us ill choosing a system for adoption. 

All the systems at present proposed may be divided into four 
classes. 

(1) Breech or niu^^de-loading systems; with hard mechanically^ 
fitting projectiles. 

(2) Breechdoading systems; with projectiles slightly larger than the 
bore; and covered with a soft metal coating; which is forced into the 
grooves as the projectile is driven through the bore by the force of the 
explosion of the powder. 

(8) Breech or muzzle-loading systernsj with hard projectiles having 
ft soft eipanding base or coating. 

(4) Breedh or muz^gle-loading systems; having hard projectiles witli 
soft projecting studs. 

It k found that all the^ classes, of systems give practically equal 
results as regards accuracy of fire, if'fired under suitable conditions of 
' charge; angle of twist of rifling; &c, j so wo must look to other points to 
enable us to make our choiceltetween them. 
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III tlif‘ rir4. plnoe^ wo notice ' tliat . systems- of sceoin! drtss nn) 
Inootli-loacliiig, We liave. not space to go iiiiu tlit* 
of rlii? rivtil luorits of muzzle4oac3ing ■ and- breecli-loacliug ; !3iii wo 
oliseiTC tliat if it be decided t-bat niuzzledGadiiig is bcst^ tbe sy.-.tuuis 
of tills class loiist be iiecessarily.'TeJectecl. : ' ' 

Tlic otliei' cunclitions we must look to in ■ making our decision arc as 
fbliiws : — 

Ease, e'lieapness, and certainty of Bianiifactiire. 

Liability to injury or deterioration. — ^lleclianically-fitting iron and 
steel projectiles are liable to rust fund tMs is a serious matter^ as on 
a.eccjiiii'c of* til oil* small windage a very slight departure from sniot dimes s 
will cause the sliot to jam in the bore, either in loading or discharge. 
Huft-cajjiioil mid studded projectiles get their coatings and studs iujured 
by tlie shocks of trnnsprat. Studded projectiles appear t*o be mtber 
iTcakejiad b}' the holes cut in them for affixing the studs. 

Ijinbiliry of shot to jam in. the bore. — -Hard niccharjically-iitliTtg 
|)rojectiles uvo lia]>]Glo this fault, cither from careles>uess uf ]iiaijsif!clur(i 
or i'U>t, on account of their small winchige. Sstiidded })roji;c tiles have 
also been found to jam, through the studs being furceil out of tlie 
gi'Oovc'S and caused to override the lands, ' ■ . 

Safety ill use, — The first lead-coated prc^jectiles were dangerous; to 
fiiu over the heads of your own troops, as the lead used to strip uffi 
Tliis fault has, however, been rectified. . 

Lialiility to injury of the bore of the gun. 

■Fuzes. — Systems which have, no windag’c, or veiy little, cannot ignites 
their fuzes liy the Hume of the explosion. Complicated pereussiou 
armngcinents arc therefore required to ignite the time fuzes, 'which 
remler them very uncertain in their action, ami expensive. 'I’lio 
trermu'iis, lioAvever, say that their time fuzes act sufficiently well if used 
fi'csli, befcjro they have had time to det-eriorate. ■ ■ 

So fiir wx^ have been eoiisidermg the principles of tlio first class — 
viz., tliose wliicli afiect the chance of hitting ; let iis now turn to tliusu 
of the second — viz., those wffiich infiiienco the effect produced. 

The funner class we w'ere able to discuss generally, as the same 
principles lioki good wliatever maybe the object fired at; Imi. in dis- 
cussing the second class, we must consider the viiriuns ubjecis aimed 
at, and services required, separately. 

We will consider the services in the follownng order — 

{ I ) Artillery for ships and coast defences, 

(2) // fortresses and siege works. 

(d) // field service. 

And ill each case we will consider the principles by which, and tlie 
conditions under which, the projectiles will produce the most elfect. 

L — Waml Service and Comt Defences. 

Ship guns may have to be used either against armoured or iinarmourccl 
ships and boats, against coast batteries 'and fortifications of iron, 
masonry, or earth, or for bombardments; , 

■ ;■ ;■ , . ' 30 
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Tlic?fo aro two nietliods in wliicli amonred skips may he a<ttaclvcd — 
citliiT liy pmicWiig holes through their plates and sides^ or liy what 
l> termed — that ruining the striictiiro by the shaking 

died produced by the impact of heavy projectiles that do not pierce the 
annoiir. It was seen in the last American war wlnit an iiiiiiieiise 
aiiiouiit of batteiing an armoured vessel could stand without being dis- 
abiedj, as king as her plates were not pierced; and we in this eoiintry 
have decided that the method of attack by punching is the most 
efiltetivo. 

The principles which affect the punching power of projectiles have 
betji worked out, partly by mathematical investigation and partly by 
espciiiiiciit. llefure stating them, it will bo necessary to define the 
tenn eiiergwd^ 

Eiierg^y is the amount of work in a shot when it strikes an object, 
and is calctiktcd thus — 

= energy in foot-pounds ; 

where 

w weight of shot in lbs., 
r = remaining velocity in ft. per second, 
y = accelerating force of gravity. 

It is found that the power of pu^rciiig imljacked armour plates 
decreases as the diameter of the ],)rojeetiie increases; and therefore 
energy is generally expressed in foot-tons per inch of cireiuiifcreuce of 
the projectile, or 

= energy in foot-tons per inch of circumference. 

Tie following principles wore found to hold good in practice against 
smiemr plates 

Solid steel shot-, with similar forms of head and of e(|iial diametc3r, 
|)0iielrate inilmcked iron plates with equal facility if they strilvo with 
equal energy, however that energy may be compounded of weiglit 
and velocity within practicid limits — that is to say, t!io same elicct is 
pitidsecMl by a light shot with high velocity, as witli a heavy shot with 
low velocity. 

BoHcl strol shot of different diameters penetrate witli equal facility if 
tiff strike with energy proportionate to their diaincters. 

The resistance of unbacked iron plates of different thicknesses varies 
^ as the square of their thickneBses* ' 

From the first t\vo of these principles it may be easily seen that the 
law may fee generally stated that solid steel shot of similar ibruis of 
head pemetmte imhached iron plates with equal facility, if they strike 
With equal energy per inch of drcumferenca. 

In firing obliquely at iron plates, it was fomid that in all cases, as long 
ms tlie projc^ctile did not 'gkace off the plated, the penetrating effect was 
ii^clly irciportioniil to m^mm the angle between the line of fire 
wd the face of, the platel"'' ^ ; 

^/Oa,ex:p0rimmtmg matciiak, it was found that 
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if cas^t-iroii sliot were a %’cry high reloeity was needed to pieree the 
plate, Ijiit with iiaixl materials, such as steel or cdiilled irviii, ti liigii 
Vflocity not ^o necessary, the efiect heing eifiial wiitii sliot& slrnck 
with equal ent?rgy, wliieh might bo eompoimded in any proportion 
betwraui weight and velocity witliin practical limits. 

"With regard to the best shape of head to be given to the projf^nile, 
it wjis f'niiiil that against iinitacked plates the shape of liead, ■wliotlier 
flat, lieiriisphericai, or pointed, made very little tliflerenco; Init against 
baekc‘d plates tlie pointed ogival head had a great advaiifcag(?. "When 
Iif'inispliericfil or flat -headed projectiles pierced a backed plate, tliey 
|inTicheil out a piece of the ut>ii and carried it before them into the 
backing, and could not rid themselves of it ; but the ogival -headed shot 
a. way for itsel f through the plate, beading back its edges into the 
backing, but carrying no portion of the iron before it. It tvas found, 
hmrnver, that the ogival head did not answ^er so well witli. steel as with 
a cdiilled iroin ■ , 

It was jdso found that with Iflunt heads (hemispherical and flat) much, 
energy wtis wasted in setting np tlio head — tliat is, in flattening it out 
and biilgiiig the shot ; v/hercas tlie pointed pr<yjoctilcs passed through 
almost nnehanged in shape. Bliint-lieaded projectiles also suffer more 
resistaiieo from the air. 

In liriiig against inclined plates, it was found that the pointed pro- 
jectiles dug their noses into the plates and turned round till their axes 
'srere almost at light angles to the plate, and were therefore in the most 
favourable position for penetration; whereas the blunt-headed shot 
ploughed up the metal of the plates till they were brought to rest 
by the accumulation in front of them, their axes being still parallel 
to their original position. It was found that ogival-headed shot 
would generally not glance if the angle between the line of firo 
and tlie plate waas not less than the angle made with the axis of tlio 
shot by a tangent to the curve of the head at the point of the shot. 

h^hell were fired at- the plates wnth bursting cliarges and without 
fuzes, and it was found that steel and chilled PalHser shells would 
penetrate the plates, and ex]ffodo after passing througli. 

When Palliser projectiles were fired at iron plates, it was found that 
the heads passed through, entire, but the bodies always broke up. If 
the projectile pierced the side of a ship, this breaking up would be very 
destructive, the pieces acting as langridge ; but it is probable that a : ■' 'y, 
certain amount of energy is so lost. 

Palliser projectiles with ogival heads are more effective than steel 
ones, if they are of good quality, and cost little more than one-fifth as 
much. It was found very difficult to get solid Palliser shot homoge- 
neous throughout ; they are therefore now cast with a hollow core, the , -‘I'l ’ 
heads being cast in chill and the bodies in sand. The hollow does not ^ ^ P ' 

extend into the head in the case of shot, but it does in shell, the walls 
of which are rather thinner. Crood results are obtained with projectiles 
manufactured in the new way. , 

It is worthy of remark that timben backing to iron plalBs'" has P 

, set, on .fire.by ,„MIiser, ihi. withe.ul^.bEi^iig " ■ . , ' ■ ■ 

„ .may .therefore, sum ihe-ocfflidMoai .ll..,.:!,,.:,; 

at armour plating as/ollowi;;yf7 y; ‘yi: 
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(1) The shot must strike the plating with the greatest energy at-* 
tainable. It is obvious from what has been already stated that for 
piercing plates the diminution of calibre has certain advantages, and 
tlie calibre chosen for a certain weight of projectile must be selected 
from considerations similar to those that were discussed when treating; 
of lowness of trajectory. 

(2) The projectile should be of hard material — steel, or chilled iron. 

(3) The ogival-pointed is the best form of head. It is now struck 
Tvdtli a radius of times the diameter of the shot. 

(■1‘) If the armour can be easily pierced by the gim that can be 
brought against it, very destructive effect will be produced by^ firing 
shell with a bursting charge without a fuze ; but if the armour is very 
thick, a heavier blow is struck by a shot. 

(5) At 200 yds., 7, 8, and 9-in. projectiles with the service charge 
will penetrate plates not more than 1 in. thicker than the dhimeter of 
the projectile. This will give a sort of guide to the relative power of 
gams and armour. 

(G) The resisting power of plates to penetration is not much in- 
creased by elastic backing, but it is by rigid backing. 

Against iinarmourod vessels, the most efficient projectile will ho a 
common shell, fired with a percussion fuze that wall not act on graze on 
water, but will act on impact on the side of a wooden ship. They 
can be fired from the same guns that fire Palliser projectiles against 
iron-clads, or from smaller guns. 

Coast batteries and fortifications are built either of iron, masonry, 
iron .and masonry combined, or earth. 

Iron forts require the s^ime conditions for firing at them with effect 

. im iron ships. 

It has been found that masonry can bo rapidly ruined by large iron 
.dt ste^l^ihot or shell, if a number of shots strike it fairly within 
a limited roaoe at ranges from 600 to 1000 yds. But it would bo 
very douWul if in mutual warfare sufficient accuracy and rapidity of 
fire could be brought to bear upon a fort by ships — the aim being 
disturbed by the smoke, not only of their own guns, but also eff 
those of the fort; and if the embrasures in the fort are fitted with 
iron shields, tho guns in the casemates would be able to keep up tlieir 
‘ Tire for a considerable time after the masonry had begun to be ruined ; 

m that if forts of this description were armed with fieavy guns, it is 
' very doubtful whether ships attficking them would not be obliged to 
laitl off before they could silence the^forts. 

'This is still more the case with iron forts with rigid backing to their 
'''‘‘atiaoti^-pktes, which would probably he impregnable to ships, unless 

/. labk to hw aa overwhelming weight of fire brought upon them all 

'' 

' It la poefeiM© that it might be found that heavy spherical projectiles-— 
"kach as, fired from the American S.B. ordnance — would have a 
against masonry elongated shot or shell, from the 
efibel of tMir impiictj^^butit must be remembered that ships 
pi^hably not b© within very short ranges of works of 
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bofo project ileB wmilfl be BorionBly impaired, MoreoYerj it would not 
be ft/]vi.sjil)]c‘ to complicate tbe armament of a ve.ssel for tlie sake of an 
ad?aiitnge wliicli could in any case 'be -.but slight. 

Earrliworks nm best attacked ■, by large she]] with heavy liiirsting 
chargesj which would ruin the parapets and block up the (aTi 1 :)rasiireSj 
if tlierf‘ vaao nnVy and disraount tie guns if they struck tlifTii, The 
possibility of I’eqiiiring to use large bursting charges imist 1)0 tfiken 
into coiisidorutioii when deciding on the calibre for oiir guns,, so that 
the etticieney of the common shells may not be impaired by too great a 
diiiitiiiiitioii of the bore. 

Shrapnel might also be used advantageously against boats or against 
earthworks, if the guns are so mounted as to ex|.>ose the detacliinentB. 

It has 1>eeii found that elongated projectiles will pass through a con- 
sideinble tliiekiiess of water; <a,iirl the subject is worth considering 
wdiethfT sliips could be advantageously attacked l:>y shot directed to 
pass tlirough the water and strike tliem bedow the ■water-line. The 
eondiliouB necessary for this to be done effectively, are that the shot 
must strike the water at an angle sirfficiontly great md to ricoeliot, 
1)ut no greater tluin is unavoidable for tliis purpose, or it -^villpass below 
the sliiphs lK)ttom. It must also strike wuthin such a distance of the 
slu’p^s sidf? as that its patli shall not jtnss iiiidcu* the sliip^s bottom. 
IMIujy sliots would have to be fired in all ]n.’o]mbility before one took 
effect, and experimcuits should bo instituted to discover what chance 
therc^ tvas of making a successful sliot, so that tlie elements might bo 
obtained for calculating the probability of this method of attack being 
more or less effective than direct fire at the part of a ship above the 
water. 

Yortical fire against ships would also be very effective, if it were 
possible to attain sufficient aceurac}^; but at present in England wo 
have no mortars wdiose fire could bo calculated upon to hit a ship, 
fdthough the recently approved 8-in. rifled mortar appears likely to 
supply the want. 

Gnus mounted in coast defences would have to be employed almost 
exclusively against shipping. The same conditions, therefore, apply to 
their projectiles as to those for ship guns. 

The principal directions in which improvements may bo looked for 
are — in the manufacture of Pal User projectiles, to render them more 
regular in their quality ; and in fusses, time and percussion, to render 
the burning of the time fuzes as regular and unvarying as possible, and 
to ensure the percussion fuze not acting on graze on water, but bursting 
on encountering the side of a wooden ship. Attention may also be 
directed to the most perfect adjustment of calibre to weight of projoetilo, 
no as to get the utmost amount of energy in the shot ; and to thc! pen*- 
fection of a system of rifling that shall ensure steadiness of flight in the 
projectile, so that its blow may be always direct. 

will now turn to artillery for fortresses and siege works, -v ^ 

11 . — MrireMei and Siege Works, " 

The objects to b© att«n©d'’hy the gnpaa of a fortress are — to keep tlio 
besiegers at a distaiieo eftrly R^jigcs of the invest- 
ment, BO that they rfidl ho oy%#4'to their works as far as 
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possible from the fortress ; next^ to render it difficult for fho besiegers 
to construct and arm their batteries ; and lastly, to keep down the fire 
of those batteries as long as possible. They have, moreover, to harass 
the troops covering the working parties, and to prevent the enemy from 
attempting a coup de ma'm. 

Common shell or shrapnel would be used to attain the first two 
objects, according to circumstances; shell being the most efiectivo 
against earthworks that can be seen, and slirapnel against troops or 
working parties, in the open or behind partial cover. 

When the enemy has succeeded in establishing his batteries and 
arming them, and has opened fire, the artillery of tlie place -will 
endeawiir to destroy his batteries and silence his guns. For tins 
purpose common shells will generally be the most efficient projectiles. 
With large bursting charges, and a percussion or concussion fnzo 
sufficiently sensitive to explode in newly tuime<l earth, tliey wnli make 
large craters and holes in the parapets of the batteries, block up the 
embrasures, and dismount the guns. It must be remembered, however, 
that the besieger will not unmask his batteries and open fire until lie 
has as many guns in position as he thinks will bo sufficient to overpower 
the artillery fire of the place. The guns of the fortress must tliereforo 
bo protected, as far as possible, by being mounted on lIoncriefF carriages, 
or by iron shields to the embrasures, so that by their artificially pro- 
vided advantages they may he made a match for the superior numbers 
of the besieger. The guns of the latter will labour under the dis- 
advantage that they will not be able to be protected by iron, and 
that in all probability Moncrieff carriages "will bo unavailable, on 
account of the extra transport that their weight would render necessary. 
They would therefore have to be mounted either e}i harhette^ or in 
embrasures unprotected by iron, or on high carriages with shallow 
embrasures ; tod in any of these cases they would be more exposed than 
the guns of tie fortress. These should endeavour — ^by being ready to 
open fire as fioop to the batteries are unmasked, and having 

the fidvantage of th© ranges being already accurately known— to prevent 
the fire of the besiegers from ever becoming superior to that of the 
defence ; for if it ever does become so, the defenders can never regain a 
snpej'iority, or even an equality, but they will gradually become moro 
and more inferior, imtil their fire is so weakened that tho besiegers cam 
push forward their works, and the fall of the place becomes inevitable. 
Hhould the guns of the besiegers be mtizzlo-ioadcrH, the gun detach- 
ments will b© considerably exposed, whether the guns be mounted 
e/,’ I'jrUdde Of in embrnsares, and shrapnel may bo fired at them with 
cifect; %vlhchwill enlist another element in favour of the defence, as 
f Iit'ir gimncm would be less liable to loss in this way, even if their guns 
were also mtizale-loaders, as the opening of their embrasures might bo 
maule mvu*li ftmaUer than those of the attack if a system of muzzle- 
pivotiiig wets employed. 

It is noteworthy that at the siege of Belfort some French guns firing 
nt Ingli angles without eial»m:sui«, and laid like mortars by means of 
pointing rod-, mow ItouMo .Ip the Germans than any others, 

vjHi vxcve. newer rileii»d | , ftos© firing through onibmaures, 
^.vliother protected fey imn or toon silenced. 
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1 ji stfig’i’s of till* ^iegc% tiae arrillcry firo of tlae place hv so 
C‘iilL'i‘1i!efI tliat no rules can lie Lid down fon'ts employnieiitj except tliut 
every eaiilenvoiir must be made to keep as many guns efficient and iu 
actio!i us po'^siblc;, so as at all events to cause delay to tlio besiegers. 

Next, with rt'gard to the artillery of the siege train. 

TIk‘ fir>t ])!‘iijciple is^ that the batteries must not be tiiimaskcHl and 
firi^ eponed iinti! they have all been completed and armed, or at least a 
siiilleient number to a.ssert a decided superiority over the artillery of the 
plat‘e frctiJi the first. 

Fire must lie epened from all the batteries simultaneously, and as 
early in the inonrhig of the day of opening as it is possible to sec, bo 
tiiat tlie enemy may be taken unawares before Ms gunners are at their 
posts, and tint a, certain efibet may be - produced before a return fire can 
ijc! roiiimiaicccL Comiocm sludl with large cliarges would be fired 
agaiiist earthworks or ordinary masonry, atid IhdUser or steel projectih^s 
againsi iron shields. It would probably bo found that the gun detach- 
inonts wti’c; to<i web protected fur itto.be advisable to fire shrapnel at 
them until some of the defensive works had been mined by shot and 
shell. 3*anges of the diffiu'ent works of the fortre.ss from the 

batteries slioiild be ascertained, as nearly as it may l)e possible to do so, 
from plans and maps which would bo in possession of the staff and 
engineers, so tlmt as little time as possible may be lost on opening 
before tiic^ fire becomes effective. The rateof firing should be laid down 
beforehand, and it is essential tint it should be continuous, so that the 
defenders may liave no time to repair dtunages, or Ining up other guns 
in place of those that might be rendered ineffective. 

The first batteries which the besieger makes ’will not be, probably, at 
a. less .. distance than from 2500 to 3000 yds. from the place. 

' When the fire of the place has been subdued, the besiegers will push 
fonvurd their ti’isiches and construct their lireaehing batteries. 

In old times, lireaehing batteries wnre established on the crest of the 
glacis of tlie woik to be broached. With modem rirtillery, scarps can 
bi^ breached Ironi a distance, even tlioiigli hidden from view, and the 
ptjwm* of musketry fire has so iiieroased that it will be generally 
impossible to establish brcacliing batteries in the former position, but 
they will generally be placed from lOOO to 1500yds. from the place. 

W 0 will now consider the eonditions under which a hidden revetment 
may bo successfully breached by curved lire. 

The ol}jc?ct to bo g^liried is that the projectile should graze the crest 
of the covering work, aud strike the ' scai’p wall at the desired point 
with the maximum of energy. The first thing to be done is to decide 
upon the gun and projectile to be employed. 

It is required that a projectile should strike the revetment at a oon- 
sldcmble angle of descent with eiifficient energy to destroy the masonry# 
1fc3w, in order that a considerable angle of descent may be obtained at % 
modemte range (from 1000 to 1500 yds.), it is necessary that the' 
remaining velocity should be low ; but , this may !>e obtained in two 
ways— by aprojectile that has been, 'fired originally with a coinprc‘ati^’ely 
high velocity, and has lost it 'by a projectile that has beem 

fired origmally ,with a a higher eievatiori, but has 

not lost its velocity so v! . ; ' ■ 


Mintrmn of fiocikdisgs or 


3i)S 

rmi.it nictedi hm its bursting charge at the base of tlio sliclly and projects 
the forwiirds m> as to maiuiain a consiclemble velocity, and to 

eoiitiiine travel in the dir^iction of the line of fire. 

Segment shell &re constnicteil of segmentn of iron built up iui.u tlie 
form of II cylinder, with a solid head and ba^se and an fiiitic* cylinder «jf 
thin slieet-irHii. They were introduced to obviate the disaflTfUitnge that 
roTiimori shell ^^ere apt to brcaJc up only into a few large jiieees, and it 
was also tlioiiglit that, being opened by ii small charge, tlic segments 
wdiild eoiiliniietofly furward and act as slmtpnel ; but it bits been fimiid 
that tlicj scatter im much, and that the <’gmeiits are of a bad shape 
for tight, H 11 that they arc not efiieitmt as shnijmei, and contain too 
Brjifill a ehfirge of pow’der to be very nsefti! as eoiiimoii shell against 
fitdilm^orkH or buildings, while shrapnel with an increased bursting 
clmrgc anti a pereii^siuii fuze are f )!md to be nearly as effective ugaiiist 
giiiis c^r wmgons. ThertTore I wuiultl Tecenmieiid tlieir bci’iig w’itlidmwm 
from the servic<% arnl only dinipiiel and coniinon shell icrniiied, with 
perliiipH d to 5 rounds of ca^e per gum 

ShmpiM‘1 In by far the must effective^ projectile against troops of 
fill kinds under such cover b-h slndter-treiiehes, gnsi-pits, or woods, 
Sliidi arc? effective if they biir>t in the right placff, but their effect is 
iltogetlier lost if thc^y do not do so, whcrciis sbrapncl covers a largo 
space of gnjiintl wuhh its effei-ts, 

Ag^iirist artillery, shrapnel has also the best effect ; as the fire of a 
biitlerj" is <|i3icker silenced bj placing the men iiiul luirses hn de emhi 
tlidii by disiiioiintingf the guns themselves. 

Against field works of guiHl profile dirapnel tvuiildnoi be so efficient, 
m Ihe pftitipets and bomb-proofs would give good c-over, and slieils 
i»wiM biv© to be used to rain the parapets and dislodge the defenders. 
Sh»piitl| howevor, might have a very g<,K>d effect if fired at embnisures, 
if fhert wto aay^ as the bulkfis passing tlirougli would be very 
4iJilrictTO Id the gun detachmenii. 

Ag'iiastobstiicle%«^M#«, and stockades, coiminon shell woulcTbomost 
ifiiciciitf, ai the body of the projectile would cut a way through tlimn, e vc?ii 
if it did not burst ; and if it burst, it would destroy a eonsidcrubk^ portion 
et tb® obstacle. They would of eouri^c? Im fired w'itli perenssion fuzes. 

Agdmt iiottsei, villages, Ac., common shell would bt? tlie most 
cicctivc, to break down the avails and set on fire IIm* houses. 

There »till reTsains a large field for improvement in the cmployioent 
of field aftilbry, es|>#cially in the usib of it against tn>oj)H iiinh*r cover, 
A WCtbCMi is Mpired by which projectiles shall b* thrown 'with tolcr- 
ttblo certointy m m t-o fall n short clistariCBo iiiHido the crest of tkcB 
paro|s4 of field works, and then act with destnictivfi effect agaiiist the 
ib.-.iVajibrs of Ihc works. We have no certain meang of iloiiig this at 
prosirnt, but it remwas to M3ea whether iii^^ciitive genius w'iil not 1 .m 3 
; f o utrive u rifi^ mortar, or weapon of that nature, from which 
vertierti fir# imj bt obtoiiied efficiently accumtcj for the purpose, and 
iiiifimtid in «ieh » way ^ to to mmble of being fonned into field 
bvittorics. , ^ , 

Iniproyoaemte in m$ i«»ble, as w© at present mttor 

ilcficicnt ill tkit mhf* ^ ftof .ttw, ftaw im mazdedoading ordaaaco are 
ftiidy good, bat m m'mmm to ^spair of tomg able to imptov# 


THE mWAt AltmLEEf I5^tlTrT!n5. 


PXf^n : hnt wo hf%re no time fii^e for bit^cli-lontling onlnatico tliat 
ri'in bo iipoB^ ami altlioiig’li it h tnie that tlie of 

1 apprriwl for rmt thoro aro 

in a l)TOoeli-loficlor-*-iiotabl? fimf of boin^ alile Imvo h 
pow<b*f olirti}i!>f‘r larffor calibre tlinri lr»re <'?f tlio ifon, ami s<> 
liciritr Jibff Vi burn n laram eliari?c« and qm a very vebjcntj wiili a 

‘diort C'f Calibre — wliicli init^hr be found to nnibe it advi%oble 

in ii^e breerli-|.,jiJc'r< for certain porpo'^e^^^^ find tlieii r!ie need woiilil be 
feiifirl tbf ti -.yi'fribie ruze. We linve not trot everytliins^ we want in tlie 'W;iy 
Ilf peneiwioii fii/,i ^ at prc'^erir ; we re^puire n fmv that Nlial! art on ornze 
for 1a?id service, and tliat %vil] act with certaintjm newH-liimed t^arth. 

dlierc* is a I way a larpw margm of error in tlic range of n projocd.ilo 
fliari ill if 4 lateral deviation^ for two reas(»iis» 

(1 ) TIcC n very -mall errur in tlie efev'atloii ifivpiij or in tlie laying, 
rviti-r's n cufidderable diirerenco iii tiie miige ; bf*rfin«e tbe error fietn in 
ibe flireef'ntii n( tie* fbgbt of tlie pcnj^aliba 

(2) fb‘eaii<f‘ in liiyinif n giiri it makes n considerable difference in 
flic elevatioin miioil}f<r n full or fine ‘^igbt i- taken ; mid it is iimre dilfi- 
folt to get. tlie fore-sight always in evaetly tlie srune position vertically 
in the iioteli of the tangeiit-^ight^ than it is to get it exactly in ihr^ 
Cfuitro horizontally. ’Moreover, it nuikos a diifiTence in the? laying of 
the gijiij ns rega f*ds elevation, whether the eye is placed close to ih© 
tangeiit-wiglit (w a littlo way from it. 

To get rid of these latter causes of error, I would propose tlial a 
meoni notch slioiild be made on the tangent-sight, on its vertical edge, 
and a wcond edge iiiaclo on tlio trnnnion-sigdjt ; the second edge being 
in a hori»)iital plane, and so arranged tlmt the line of sight tliroiigli 
tJic^ second riotfli aiid seemid edge should he exactly parallel to that 
tliroiigli the ordinary notch and edge. The arraiigeiiHait prupc)sed m 
shown roughly in the mmeaxed figures. 
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Witli this armagement^ the laying could be as accurately clone in a 
direction m in a hori^nfcd one. The second Biglit need not be 
iiwci unless great accnr^y were required, and time could be afforded 
to use it ; but I iliimk there can be no doubt that it might be found 
very useful in aisas when it is of the essence of the success of the firing 
that ao error slioiild be made in the eleTation given to the gun. It is 
probable that telescopic sights will be found very useful when deliberate 
out accurate fire is required. 

So far we have only spoken of the material armaiaentj and of the 
principles by which its mo must be guided | but the personal part of 
the qpestion must not be overloc^ked* The most perfect annament^ and 
the most thorough nimtery of principles^ are of no avail, unless you 
have laea tmiiied to use the armament, and to put tho principles into 
practice. The method by which men are to obtain this training, it is 
not my province to discuss now; I merely call attention to the matter 
to point out its vast importance, but ho|ie to see it discussed in future 
o««ys eff this series. 

I have eBdcmvciurcd, in the foregoing pages, to give a general view of 
the principles which regulate the eSieieiicy of urtillery projectiles under 
the varying eircumstanees in which they are required to bo used, 
and to indicate the directions in which improvements may bo sought* 
I cftiinot but feel how imperfectly I have succeeded ; and in. ilisclaiiiiing 
all credit for origmality, 1 wish to acknowledge my obligations to tho 
works of Owen, Koble, and Hohenlohe-Ingelfingen, and to papers by 
variotis authors in the ^^Proceedings of the lioyal Artillery Institution,” 
lie ‘^Journal of the United Service Institution,” and tho ^^Professional 
Paj^rs of the Corps of Boyal Engineers.” 
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ON CONSTRUCnON 


ELEVATOR, 5I0SCRIEFF CARRIAGE. 


The Rev. J. WHITE, M.A.. 


IS .tstTTfVg Tf Arui.feyT. 


A raiNT wortliy of attoiition in the construction of the Morifrieff 
||iin-c'arfiii|.fCj is tlif* furiii of the lower ptirt of tlie c^liwafors, Thi^ was 
origiiiHlI?^ ainl htil! spom?^ to he, a i|inMlmnt of a eirclf, with tlie 
coiiiiiioii ceiitro of ^n‘avity of the entire mass of the coiiiiterweight-^ 
and eliwiitors for its centre; or, to speak more exactly, with perpen- 
dicular Imrizoiitii! projection of that ceutiv of gravity on each elerak.i>r 
for itH centre. .However, it was fonud in this axso that as the perpon- 
cliciilar from the point of support w'here tlie elevator rested on the rail 
passed through the centre of gravity, if the earriage wuh checked 
before the goii liad run up into the firiiig position, it would not of iti 
own accord rerntm its motion ; or, as it w'as veiy tliiicnit to find ottt 
exactlj this coiiimon centre of gravity, sometimes the lino of Eiipport 
passed in front of it, in wdiich case tlm cfarriage was inclined to ran 
liiick from the firing position. Hus there %viis a dead point, or a tea* 
deiicy to run back in some positions, if once checked in rising from 
the ioading to the firing positions; and this wm rather a serioai 
iaconvenieiice, as the breaks must be used to prevent its ranning np 
violently, and it reciuired a considerable muount of labour to pul so 
large a iiiimis in motion Egain. 

This incoavenionce has been entirely overcome, in the followiiif 
nanaer : — * » ' 

Boani the coeimoii centre of gravity^ or rather its projection on 
each elevator, a small circle is drawn, and the apparoatly qirniwatsl 
part of the elevator is in regality m arc of the invofuto of this ctfcl#+* 
Consequently, the vertical from the point of support being a aomal to 
this iiiYoIuie, always is a tangent to the eiroumforence of this cmla, 
and is tberofore a uniform distance behind the common c©at» of 
gravity* Tho coanterweigM has, therefore, a miforin prepoBiletanot 
over the gun ; or, to speak more exactly, the moment of the whole 
mftBS round the point of support — the mpmffulcrMm — is ttaifoma* 

The earris^, therefore, though cheeked at any point whtit |4«f ■ 
from tho Imoing to the firing portions, readily resamei iti Kotton, 
when the Wmk band is rels^^ . ■ , . ^ ^ ' 


• of %hm did# k S ii». la A# li-tes 4 

ill# I iin* |» tU f4m %1k 


310 


M INUTES OF FJROCEEDINGS OF 

With this arrangement, the laying could be as accurately clone in a 
vertical direction as in a horizontal one. The second sight need not be 
used unless great accuracy were required, and time could be aflEbrded 
to use it; but I think there can be no doubt that it might be found 
very useful in cases when it is of the essence of the success of the firing 
that no error should be made in the elevation given to the gun. It is 
probable that telescopic sights wffl be found very useful when deliberate 
but accurate fire is required. 

So far we have only spoken of the material armament, and of the 
principles by which its use must he guided ; but the personal part of 
the question must not be overlooked. The most perfect armament, and 
the most thorough mastery of principles, are of no avail, unless you 
have men trained to use the armament, and to put the principles into 
practice. The method by which men are to obtain this training, it is 
not my province to discuss now ; I merely call attention to the matter 
to point out its vast importance, but hope to see it discussed in future 
essays of this series. 

I have endeavoured, in the foregoing pages, to give a general view of 
the principles which regulate the efficiency of artillery projectiles under 
the varying circumstances in which they are required to be used, 
and to indicate the directions in which impi'ovements may be sought. 
I cannot but feel how imperfectly I have succeeded ; and in disclaiming 
all credit for originality, I wish to acknowledge my obligations to the 
works of Owen, Noble, and Hohenlohe-Ingelfingen, and to papers by 
various authors in the ^‘'Proceedings of the Eoyal Artillery Institution,^^ 
the ^‘'Journal of the United Service Institution,^'^ and the ^^Professional 
Papers of the Corps of Eoyal Engineers/^ 


March ai, 1873. 
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ON CONSTRUCTION 

OF ■ ■ ■ 

ELEYiTOB, MONORIEEE CARRIiGE. 

IjT 

The Eet. J. WHITE, M.A., 

iNSTnx’CTOB i?r mathematics, a.M, academy. 


A POINT wortiiy of attention in tlie construction of the Moncrieff 
gun-carriage^ is the form of the lower part of the elevators. This was 
originally^ and still seems to be, a quadrant of a circle, with the 
common centre of gravity of the entire mass of the gun, counterweight, 
and elevators for its centre ; or, to speak more exactly, with perpen- 
dicular horizontal projection of that centre of gravity on each elevator 
for its centre. However, it was found in this case that as the perpen- 
dicular from the point of support where the elevator rested on the rail 
passed through the centre of gravity, if the carriage was checked 
before the gun had run up into the firing position, it would not of its 
own accord resume its motion; or, as it was very difficult to find out 
exactly this common centre of gravity, sometimes the line of support 
passed in front of it, in which case the carriage was inclined to run 
back from the firing position. Thus there was a dead point, or a ten- 
dency to run back in some positions, if once checked in rising from 
the loading to the firing positions; and this was rather a serious 
inconvenience, as the breaks must be used to prevent its running up 
violently, and it required a considerable amount of labour to put so 
large a mass in motion again. 

This inconvenience has been entirely overcome, in the following 
manner: — 

Bound the common centre of gravity, or rather its projection on 
each elevator, a small circle is drawn, and the apparently quadrantal 
part of the elevator is in reality an arc of the involute of this circle.* 
Consequently, the vertical from the point of support being a normal to 
this involute, always is a tangent to the circumference of this circle, 
and is therefore a uniform distance behind the common centre of 
gravity. The counterweight has, therefore, a uniform pi-eponderance 
over the gun; or, to speak more exactly, the moment of the whole 
mass round the point of support — ^the moving — ^is uniform. 

The carriage, therefore, though checked at any point, when lisiug 
from the loading to the firing positions, readily resumes its motion 
when the break band is relaxed. : 


* The diameter of this circle is 6 ins. in the 18-ton gun-carriage, 4 ins. in the 12-ton, 3^- ins. in 
the 7*ton, 3 ins, in the 7-in. 33, L, and in the 32 eonve?ted 64-pr. gun-cannage. 
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Another advantage gained is that accuracy in 

centre of gravity of the whole mass is not required. As long as it is 
anywhere inside the circumference of the small circle whose involute is 
taken^ there will bG no dead point in the motion of the elevators. 

This margin of permissible error is of much practical utility. 

It will be observed that these remarks do not apply to that ^part^of 
the elevator which is meant to give the counterweight a rapidly in- 
creasing advantage over the g’un, and so to subdue the recoil. 

The tracing represents a Moncrieff carriage for a 32 converted 
64-pr. gun. In it^ L represents the small circle whose centre is oppo- 
site the common centre of gravity, and from which the arc of the 
involute is unwound. The marks on the outer side of the elevator 
correspond to the small marks on the circle, and shew the successive 
positions of the line in tracing the involute. 

The problem solved may be thus stated: — In what form should a 
uniformly loaded rocker be cut that one end should have a constant 
moment over the other ? The required form is that of an involute of a 
circle whose centre is the centre of gravity of the whole mass. 
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I^OTE 


THE EXPENHITUEE OF IMMUMTIOX 


GERMAN FIELD ARTILLERY 


IN 1870-71. 


CAPTAIN HIME, E.A., E.S.S. 


From the interesting discussions that took place after the lectures 
delivered by Gapts. C. Jones and Sladen^ R.A.; on the 16th January 
and the 17th February^ 1871^ respectively^ it is apparent that there is 
a party of officers in the regiment who consider tliatj if possible, the 
number of rounds at present carried in the gun-limbers should be 
increased, and that the increase in the weight behind the horses should 
be compensated for by removing the knapsacks, camp-kettles, carbines, 
&c., from the gun-carriages and limbers to the wagons, or elsewhere. 
As I belong to this party myself, it was with no small surprise I found, 
from letters from brother officers, that by publishing the average 
number of rounds j3Gr gun fired by the Germans, 1870-71, in ^^The 
German Artillery, (‘'Proceedings, R.A. Institution,^^ Vol. VIIL p. 241), 
I am supposed to have given considerable support to the opposite 
party. The average number of rounds, it is said, in all the battles, is 
much below what might have been expected, and the figures on the 
whole show that our present supply of ammunition is amply sufficient 
for all practical purposes, 

I hasten to correct the misunderstanding on which this conclusion is 
based. 

If!, as Napoleon said, evei’y contingency in war must be provided for, 
the supply of ammunition for field guns should be based on the 
miiximum, not the minimum, number of rounds they may be expected 
to fire in action. There are exceptional cases, of course, which no care 
or forethought can possibly meet; but the number of rounds available 
per gun ought undoubtedly to approach as nearly as possible to the 
maximum that would be required in the genex’al run of cases. Now, 
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no reliable conclusion can be drawn a>s to this maximum from tbe 
average number of rounds per gun given in German Artilleiy.^^ 

As I pointed out in tbe note appended to that paper, in many 
instances tbe number of rounds fired was muob less, and in otbers con- 
siderably more, than the average/^ In order that no misapprehension 
whatever may exist on this point, I shall give the maximum and the 
minimum number of rounds fired by some of the German batteries 
during 1870-71. My figures are taken, partly from the ^^Die Deutsche 
Arfcillerie in den Schlachten bei von Hoffbauer, Part I. 

pp. 51-52, Part II. pp. 111-13; and partly from the ^^Beiheft zum 
Militaxr-WochenblatV^ 1872, Zehntes Heft, pp. 319-51. 


The total average was 15*5 rounds per gun. 

No. 1 Light Lield Battery, 5th Eegt., Lower Schleswig Field Artillery, lired 
83*3 rounds per gun. No. 3 Horse Artillery Battery, llih Eegt., Hessian Field 
Artillery, fired 5 rounds per gun. 

Worth. 

The total average was 42*6 rounds per gun. 

No. 3 Horse Artillery Battery, 5tli Eegt., Lower Schleswig Field Artillery, fired 
112*6 rounds per gun; and 6th Light Field Battery of the same regiment fired 
202*1 rounds per gun. No. 1 Horse Artillery Battery, 2nd Bavarian Field Artil- 
lery, fired 5 rounds per gun. 

Sfiehere^. 

The total average was 30*4 rounds per gun. 

No. 1 Light Field Battery, 7th Eegt., Westphalian Field Artillery, fired 
86 rounds per gun. No. 4 Light Field Battery, 1st East Prussian Field Artillery, 
fired 3 rounds per gun. 

Born^, 

The total average was 20*7 rounds per gnu. 

No. 6 Light Field Batteiy, 1st East Prussian Field Artillery, fired 52*5 rounds 

S r gun. No. 2 Heavy Field Battery, 9 tli Schleswig-Holstein Field Artillery, 
ed 4*3 rounds per gun. 

Mars4a-TouT. 

The total average was 94 rounds per gun. 

No. 2 Light Field Battery, 3rd Brandenburg Field Artillery, fired 230 rounds 
per gun; No. 8 Horse Artillery Battery of the same regiment fired 191 rounds 
per gun; No, 2 Heavy Field Battery of the same regiment fired 180 I'ounds per 
gun; and No. 1 Horse Artillery Battery, 10th Hanoveiian Field Artillery, fired 
175 rounds per gun. 

On the other hand, No. 2 Heavy Field Batteiy, Grand Ducal Hessian Artillery 
Corps, fired 6*3 rounds per gun; and No, 1 Light Field Battery of the same regi-^ 
ment fired 11*1 rounds per gun. 
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Bemmont, 

The total average was 80 rounds per gmi. 

No. 8 Horse Artillery Battery, 4tii Magdeburg Tield Artillery, fired 146 rounds 
per gim. No. 1 Horse Artillery Battery, 3rd Bavarian Field Artillery, fired 
1*3 rounds per gun. 


Nomeville. 

The total average was 59‘5 rounds per gun. 

No. % Horse Artillery Battery, 1st East Prussian Field Artillery, fired 158 
rounds per gun j and the 5tli Heavy Field Battery of the same regiment fired 
155 rounds per gun. The 18 guns of the Eeserve of the otii Araiy Corps fiind 
12 rounds per gun. 


The total average was 65*8 rounds per gun. 

No. 1 Horse Artillery Battery, 2nd Bavarian Field Artillery, fired 145 rounds 
per gun; and the 4th Heavy Field Battery, 12th Saxon Field Artillery, fired 
182 rounds per gun. No. 9 Heavy Field Battery, Wurtemburg Field Artillery, 
fired 1*6 rounds per gun. 


The foregoing figures are sufficient to show the value of the total 
average in estimating the maximum number of rounds required in 
action^ Whether the number of rounds we carry at present is suffi- 
cient of insufficient^ it is not for me to decide ; but the whole question 
in dispute seems to me to turn rather upon the number of rounds in 
the gun-limber than upon that in the wagons, as was pointed out by 
Colonel R. Biddulph in the discussion that followed Captain Sladen^s 
lecture. 


Glasgow, 
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GRAPHICAL SOLUTION 


MAJOE W. H. WAEDELL, B.A, 


IXSTHUCTOK IN JIAXEIiMATiCa AND MECHANICS, II.M. ACAHEMYi 


It lias been suggested to me that the graphical solution of the following 
simple problems— extracted from a pamphlet drawn up for the use of the 
Gentlemen Cadets of the Eoyal Military Academy — might prove of some 
interest to the regiment at large. 

The convenience of this method will be evident if w^e compare the labour 
required to obtain numerical answers from some of the analytical expressions 
for the various strains; &c.; with the simple process of constructing a diagram; 
and measuring off the results upon the scale used. This scale need not be a 
large one; the space afforded by a half-sheet of foolscap; together with 
the aid of a pencil and graduated rule; wall enable us to ascertain the con- 
ditions of equilibrium; in any given casC; with rapidity and great accuracy — 
in fact; the problem may be solved in much less time than is required to 
describe the process. 

The mode of solution here indicated may be extended to particular questions 
which arise in the transport and mounting of heavy ordnance. 

Analytical investigations of some of the following problems were; a few 
years since; published in these paperS; which were cumbrous and not quite 
accurate ; 1 have therefore thought it w’ell to insert a short analytical solution 
in each case; dependent only on simple trigonometry and the most elementary 
principles of mechanics — avoiding altogether the use of co-ordinate axes* 


Hybeaulic Jack. 

The hollow cylinder LMNR (Tig. 5); is raised by the winter pressure 
upon the solid stand or piston HKFG^ the roughened surface LMj or the 
projection at B., being placed beneath the weight to be lifted. A valve at 
P admits the water from the cistern to the passage underneath the 

plunger PA; and there is also a . talve at V, supported by a spiral spring, 
which allows the water to pass into the lower cistern when the least pressure 
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is applied; Q is a screw which, wlien the w^ght is to be lowered, opens a 
passage for the water to return into the upper cistern. 

inelies. 

Total lengtli of handle, AC...... 21- 

Effective length of II 22 

Distance, BO, of fulcrum from pivot of plunger 1 

Diameter of plunger, DE? Of 

I, piston, JffJiC.., 2^- 

„ Then, : we have bj leverage, . ■ ■ 

■ ^ ^ 2 ,'. ■ ■ 

IF n' 

bj hydrostatic pressure, 

0 

7t . — 

of plunger _ 64 . 

/F area of piston ” 100 

■■ 16 

Therefore, for total advantage gained, 

■' ■ -P "9 ' ' 

IF 2200' 

Hence, by a power exerted on the handle of a little over 90 lbs. we can 
obtain a lifting force of 10 tons— which is the greatest weight this machine 
is constructed to raise. 

We have neglected the friction of the water-collars, wdiich, however, is 
quite trifling compared with the loss by friction in the screw-jack ; the latter 
will not raise nearly so great a weight, although it appears the more powerful 
instrument when friction is neglected. 

Teianole-Gyit. 

Let ABy BD, CD (Fig. 6), rejiresent the three spars or ^Hegs/^ of a 
triangle-gyii, bolted together at D, and so placed on the ground that their 
feet form an equilateral triangle, ABC, 

Peob . — To find the horizontal force required to heejp the foot of each spar 
from sliding, the normal reaction, and the whole press^m on the ground. 

It is evident, from the symmetry of their positions, that the conditions of 
equilibrium of each of the three legs of the gyn are the same; let us, there-' 
fore, consider the case of the spar AD, 

Let I = length of each leg. 

a = distance between the feet, 

/ a = angle of inclination of each leg to the vertical, 

W = weight of gun and tackle, 

W = normal reaction of the ground at each foot, 

F = horizontal force (however applied) keeping each foot in position. 
B = resultant, or whole pressure on the ground. , 

Bisect BC in the point E, join AE^ and draw AZ vertical; then the spar 
AD lies wholly in the vertical plane MAMy^ • ,, 
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Now, if we neglect the weight of the spar (or if we assume half its weiglit 
to act at either end), the leg AD is kept in equilibrium by two sets of forces 
acting at its extremities,^ and and hence the two resultants of these sets 
of forces act along the spar, and are equal in magnitude, each being iS, but 
opposite in direction. 

Then we may consider the foot to be kept at- rest by the action of three 

forces — viz.. If acting along the verticaU^, B acting in the direction DA^ 
and a horizontal force F, Since the lines of action of two of these forces, If 
and i2, lie in the vertical plane FAZ^ the third force must also act in that 
plane — that is, along the line AFj its intersection with the horizontal plane. 
It is plain that B will be equal and opposite to the resultant of If and 
also that, resolving vertically, we get 


3iV=:F;oriY== 


JF 


0 ) 


If we take into account the weight of each spar (w) we have 
3N-j = W+^^, 


oriV = 


w 


+ w. 


If II be the point in which the vertical let fall from D cuts AF, we have 
the sides of the triangle BAH—Viz., DA] AH, and JiD— proportional to the 
three forces iZ, ^ and iV* respectively. 

We can readily find ^^and By eitlier by construction or by analysis, 

L GmpUcally. (Fig. 7). 

Construct to some convenient scale the equilateral triangle ABC of 
side (a). Bisect BG in Ey join AEy m.&, take AH = -^AE; at II erect a 
perpendicular to AEy and set off from along the perpendicular, AD == I, 
Then Z ADR = a, and the three forces keeping the foot of the spar at rest 
are proportional to the sides of the triangle BAR, 

To find F and By measure off from D along the perpendicular DR pro- 
: JF 

dnced, iV‘= ylbs. on any convenient scale, and draw KL parallel to 

RAy to meet the side DA produced in L ; then, on the same scale, KL will 
represent the force Fy and DL the resultant pressure B, 

Or, WT. may measure off DK' =• (Fig. 8) from R along an^ line 
parallel to Dlly and through R and K draw lines respectively parallel to 
DA and IIA. 


IT. Analytically. 


(From Fig. 6, or Fig. 7) 
BE' 

W 


sss JV* . tan a : 


tan a; 




n' 

. E: 


AB 

'mB-m 


W 

sec a. 


( 2 ) 


(?) 
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It Avill, however, be more convenient to express F and R in terms of the 
length of each spar, and the distance between their feet. 


ah j af 

sm “ — 


a sin 60° 


whence 

therefore we have 


I 

. I 


“ 7prT=* ““ “ ^ ✓3F3?’ 


and R =? 


W a 


3 

W I 

Sheees. 


BO 

(S) 


%heen, to fmd J^ the tension of the hach gny ; ('2)^ the horu 
zotital force Teqtdr eel to keep the feet from sluling ; (3), the normal reaction 
at the foot qf each spar ; and {4f the vjhole pressure on the ground. 

Al), BI) (see Fig. 10), are the spars, lashed together at i?; i)// represents 
the line of action of the back guy, taken in the vertical plane JDCH, perpen- 
dicular to BxiB, the plane of the sheers; then the intersection DO of these 
planes bisects the fixed angle ABBj and the centre of gravity of the weight 
W will also lie in the plane BHC, as it will be in the vertical through J5, 
Tlie feet A and B are securely lashed to pickets. 

Let ^ = effective length of each spar, 

7/^=: weight of gun and main tackle, 
w = weight of each spar, 

Z 2a = inclination of spars to one another, 
z ^ = inclination of OB, axis of sheers, to horizon, 

Z 0 = inclination of rear guy to horizon, 
i^^=: horizontal force (however applied) required to keep each foot 
from sliding, 

N = normal reaction at foot of each spar, 

li = resultant, or whole pressure on the ground at foot of each spar, 
2^= tension of back guy. 

Whether we neglect the weight of the spars, or consider \w to act at either 
extremity, it is evident that the apex D may be considered as kept at rest by 
three forces acting in the plane BEG — viz., 1] and a force equal and 

opposite to their resultant, and whose line of action must lie in OJ? produced, 
and which force is plainly the sum of the resolved parts of the two equal 
forces, B, acting along AB and BB» 

Again, the foot A is at rest through the action of three forces — E, F, 
and B. Of these, N acts verticaEy at A, B acts along the line BA (see 
Triangle Gyn), and both lie in the plane BAG} hence the third force P 
must also act in that plane — that is, along the line AC, its intersection with 
tlie horizontal plane. Similarly, the corresponding force F ni B will act in 
the line BC. . : , 


j' - v'. 




m 
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Draw a vertical from 0, meeting the line ED in K; then it is evident 
that DK, KOj OD, the sides of the triangle DKO, taken in order, are j^ro- 
portional to the forces ■which keep D at rest. Also that the sides DA^ AC, 
CD, of the triangle DAG are respectively proportional to the three forces 
B, F, and iYy which keep the foot A at rest. 

I. By Comtmction, (See Figs, 11 and 12). 

Given the length of each spar, the weights, the distance between the end 
ofreargny and feet of sheers, and the distance from feet to the vertical 
through centre of gravity of Aveight. 

Having chosen some convenient scale, we must first find the length of 
OD, the axis of the sheers, which is best done separately. In Mg. 11, take 
oa, half the distance between the feet of the spars, draw oi perpendicular to it, 
and from a, set off along the perpendicular a length equal to /j this 
gives us oA* 

Then, in Fig. 12, starting Avith a horizontal line, mark off EO, the distance 
between end of back guy and the feet of the sheers, 0 being the bisection of 
the space between the feet; set off OC, the distance measured from 0 to the 
foot of the vertical through the centre of gravity of the weight ; at (7 erect a 
perpendicular to the horizontal line, and set off from 0 along this perpen- 
dicular the length OD already found, thus getting the inclination of the 
sheers. If this angle be already known or given, Fig. 11 is not required, 
for Ave can find the length of OD by drawing OA at right angles to OD, 
measuring along it the semi-distance between the feet, and setting off I from 
^ along OD; then let fall the perpendicular DO upon the horizontal line. 
In either case, the triangle OAD must be described. 

Join BE, draAV OK vertical, and along OK, or OK produced, set off OK', 
representing on any convenient scale the number of cwt. in w), and 

through K draw a line parallel to KD, meeting OD produced in E; then 
KD' and EO give, on the same scale, the tension T, and the counter- 
balancing force along OD. Bisect EO in M, and draw MG parallel to 
DA\ then MG represents the force B, EO being %B resolved along the 
axis of the sheers. 

To find N and F, we have the triangle DAG, which, however, lies in a 
place oblique to that of the paper, so that to get its proper dimensions Ave 
must turn it do%m, about DC as an axis, upon the plane of the paper. We can 
do tliis by describing an arc of a circle, with cenfcre D and radius I, or DA, 
which cuts the horizontal line in Join AD, then the triangle D^'O gives 
the mind magnitude, according to scale, of the triangle DAO. Set off from 
D along Dl, produced if necessary, DB, representing to scale the number of 
cwt. in B, and through S draw BL parallel to AO,- meeting DO, or DO pro- 
duced, in 1 ; then SL, ZD, are respectively equal to the forces F and E 
upon the scale chosen. 

II. Amhjtically. (From Fig. 10, or Fig, 12), 

From the triangle DKO, 

t ^ KD _ sin DOK 
KO^ %mKDO^ 
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Again, 


%R . cos a 

~w~. 


E = 


m ^ ^ DKO 
KO "" sin KDO 
ms xp 

sin {$ — <p) ’ 

7F cos (h 


From the triangle 

I _ ^ 

E AD 


2 ' cos a . sin {B — * 

>/¥ 


m 


■DCfi 


I 


'/P‘ — ]?• cos^ a sin^ B 

______ ; 

since DC — DO sin 0 = Z cos a sin 0 ; 

i=nVi 


W cos 


cos^ a . siii^ B 
v^l — cos^ a . sin- B 


cos a . sin 
W cos 0 sec‘^ a — sin^ B 


AlsO; 


E 

E '' 


2 

DC 

DA 


sin [B — ip) 

I cos a sin B 

^ 5 


m 


N = E cos a sin B 

TF sin 9 . cos (p 

"" 2 sin (i9 — p) ’ 


(4) 


We can approximate to greater accuracy by ■writing {JF + w) for Win. 
the values for and jP— as we may suppose ^ to act at A or B — and 

we liave 

i\r ^ ass J? cos a sin ^ ; 


Nz 


JF ^ w sin 6 cos p 

2 ' sin {B — * 2 * 


(5) 


The above expressions may also be obtained by referring the forces acting 
on the sheers to OC, OJ, and OK, as co-ordinate axes of x, y, and ^ respec- 
tively. We can resolve along 0(7 and OK, and take moments about OA or 
BA, The method employed above is, however, simpler. 

Leteji Sheees. 

Lever sheers consist of a long -heavy spar, AH (see Fig. 13), with one end 
resting on the ground, and the other supported on two short spars, crossed 
and securely lashed together. ■ , ^ ; 
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Let W = weight of gun and tackle, 
jt = length of spar 

I = length AD, projecting beyond the point of support, 
a = radius of spar, 

/ a = inclination of spar AH to horij^on, 

R = normal reaction at end J/. 

The strain caused by the weight suspended from A, acting vertically, may 
be resolved into two forces — (1) AB, at right angles to the spar, tending to 
break it across, and also to cause the other end II to fly up ^ (^) the 
BC, acting in a direction parallel to the spar, and tending to force the end if 
into the ground. 

It is evident that the triangles j5^C; DEE are similar. 


From the triangle BAG, 

JB AC . QOS BAG 

= cos a. (1) 

Also, by the principle of the lever, 

= rcosai. .....(2) 


To find the load which the spar will safely hear — from Fenwick^s 
Mechanics of Construction,^^ p. 63 — we have 

FI = or P = ; 

where P is the breaking weight.'^ If F he the ratio of '^safe load'' to 
breaking weight," 

/F cos a = fjt (3) 

The butt end of the spar AH is heavily weighted, and is usually sunk a 
little in the ground, resting against a board or slab of wmod, to iitevent the 
earth from yielding to the pressure of the force represented by BC. A jear 
gny is also employed, to prevent the short cross spars, or sheers, from failing 
to the front ; the pressure of the lever at D prevents them from inclining to 
the rear. 

Deeeick. 

If time and materials are available, a derrick should be constructed as 
follows ; — One large spar or square beam is placed vertically, passing through 
a horizontal slab of wood, and sunk several feet in the ground. In the slab, 
wdiich is further fastened to the beam by cleats, a hollow is made to receive 
the foot of the spar forming the derrick, the top of which is attached to that 
of the main beam by tackle, One or two guys are needed, to control the 
head of the derrick ; the main beam is also supported by guys — one directly 
ill rear, and at least one on each side. 

Ill tlie following investigation^ we shall suppose the tensions of the side 
guys to be resolved along tile |ijan6' of the paper, taken as the vertical plane 
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tlirousli tlic derrick, main beam, and rear guy. K they ar 
perpendicular to the plane of the paper, there will, ol coi 
parts in that plane. 

PjtOB. To detemim the sirdm upon the various pm 

main beam. (Kg. 14). 

Let W— weight of gun and lifting tackle, 
a = effective length of main beam, 

I— „ n derrick, 

^ = tension of head tackle 

y = tension of rear guy BE (including resol vec 

side guys), , , • 

/. 6 = inclination of derrick to the horizon, 

/,/,= „ rear guy » 

jV=: normal pressure along main beam HiJ, 

B, — resultant pressure along derrick AL. 

Now, if we suppose the directing guys upon the head 
to steady it laterally, the point C may be considered in 
the action of the forces F, If, and f 
thLe forces are parallel to the sides BA, AC, CB, of the 
sides may be taken as respectively proportional to the f( 
the noint B may be taken as kept at rest by the three f 

to the three sides SK, KA, AJf, ot tne 


a derrich with 
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Irom draw parallel to My meeting prodirced in cL Then. 


Also from the triangle achy 
since bk = 


we have ? ,,, 

cos ^ a COB (j> ‘ (4) 

be found by taking moments round B (Fig. 14) and 
r^olvmg horizontally and verticaUy. We have here neglected the wekht of 
the spar forming the derrick, but it can be taken in account by supp^osinff 
hal^ts weight to act at either end, as in the case of the sheers ^ PI " S 
When there IS not time, nor sufficient timber at hand to meet a nroner 

then along the line BE, we can reduce the forces to three. If'’ 


January, 1873. 
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105. Gontin0attox op thb Plan ''poe oaeeting. the Detachments 
WFTH Field .Vetillery. Short Notes/’ p. 157). 

(Communicated by Major S. Penny, E.A.) 

In consequence of having learnt that the present weight behind the team cannot 
be exceeded, I propose as follows : — 

1. That the amount of ammunition equivalent to the contents of two axietree 
boxes be taken away from the gun-limber. This will reduce the weight on the 
shaft horse. 

2. If the axietree boxes are not increased in size, as proposed, then to increase 
the lids only, ])oth in lront''and rear, to allow of two men being carried on each 
axietree box. 


106. Eoyal Laboeatoey Sceew Percussion Fuze, G.S. (General 
Service). 

(Comraunicatecl by Captain J. Siaden, R.A.) 



a . Body. 

5. Ouardt 
Pellet. 
d . Bottom. 


e. Cap. 

f. Lead plug. 
Safety pin. 

A. Neecde. 


This fuze will act equally well from B.L. or M.L. lifled guns. Its use will 
probably be extended to the 40, 64-pr., and 7-in. B.L. guns, and up to 
80-pr. M.L.R. 

It is used with common, segment, or shrapnel shells, and will act either on graze 
or impact. It is tapped with a screw thread to fit the G.S. gauge of fuze hole. 

Its construction is given in the engraving, and also the names of the several parts 
of the fuze. 

The body, guard, and bottom plug are made of gun-metal, the pellet of lead and 
tin, the cap of copper, and the safety pin of twisted brass wire. 

24 
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SHORT NOTES ON PROFESSIONAL SUBJECTS. 


The head of the body is pierced to receive the safety pin ; the lead plug serves to 
close the hole left when the safety pin is withdrawn. The safety puns prevented 
from dropping' out by twisting the ends of its wire outwardsj as shown iii the engTaviiig’. 
The hole at this end of the pin is covered by a strip of metal, soldered on. A loop 
of cord is attached to the safety pin, in order that it may be withdrawn easily. A 
needle point is fixed in the centre of the head, above the cap in the pellet. 

The guard is a gun-metal collar, having two holes through which the safety pin 

passes, so as to keep it in position. 

The pellet has a cap fixed in its head containing a large charge of cap composi- 
tion (fulminate of mercury, sulphide of antimony, and chlorate of potash), protected 
by a very thin piece of sheet brass. On the exterior of the pellet are two projecting 
fathers, on which the guai-d is supported when the safety pin is withdrawn. 

The bottom plug screws into the body, and has a central hole, closed by a thin 
brass disc. 

The fuze is screwed into the shell by the &.S. key, which fits into the slot in the 
head. The safety pin is withdrawn just before the sheU is placed in the bore of a 
B.L.' oun, and in the case of a M.L. gun when the shell is placed in the bore. 


Action.— On. the shock of discharge the guard sets back, shearing olf the two 
feathers, and fastens on to the peUet, the metal of the latter expandmg into the 
imdercut recess shewn in the guard. The lead plug prevents the flash oi the dis- 
charge from entering the fuze through the safety pin hole. On graze or on impact— 
as the case may be— the pellet and collar fly forward, the cap is exploded by 
striking against the needle point, and the flash from cap blows out the disc closing 
the bottom plug, and explodes the shell 


107. Fuze, Time, Wood, E.M.L. Okdxance. 

(Communicated by Captain J. Sladen, E.A.) 

Mark III. will be sealed for future manufacture, differing from IL in Ihc head 
projecting farther from the shell, in having a larger groove containing more 
priming, and in having a copper band. The paper lining will be reduced in thick- 
ness, and the powder channels will be so placed as to be midway between the com- 
position channel and exterior, and reduced 1 in. in length. 

This pattern is found more certain of ignition than Mark IL, and is also less 
liable to cause prematures with heavy charges, owing to the powder channels being 
w'ell protected. 




THE EMPLOYMENT OE IKTILLERY 


COJIML'NICATED BY 


LT.-COL. W. E. M. HETLLY, C.P 


L — General 

1. There arc occasions when it would be wrong to eniploy artillery 
fire preparatoiy to* an engagement — for instance^ when the eiieniy is 
suddenly met with in such an unprepared state that he can be dis- 
persed or captured l^y cavalry or infantry ; when a defile^ village^ &c,j 
has to be seized which is only weakly or hurriedly guarded by the 
enemy, but towards which a stronger body of his troops is advancing 3 
and other cases, 

2. The fault of in>sufflcieiitly cannonading a well posted enemy with 
artillery fire, or of executing partial attacks with cavalry and infantry 
without sufficient preparation, has been a more common one. Such 
mistakes cannot fail to have a disadvantageous influence, not only upon 
the arms themselves, but on the whole engagement. 

Military history shows that these errors have been most frequently 
committed by cavalry, especially in attacking* squares of unbroken 
infantry before a previous effective cannonade with artillery, and that 
they have always been attended with repulse and heavy loss ; conse- 
quently artillery — especially horse artillery — must always be on the 
look out, and be quickly at hand when wanted, in order to preserve 
the cavalry from failure in its attack. 

The moments during which large bodies of hostile cavalry can be 
cannonaded with advantage are very short ; because cavalry is best 
able to withdi’aw rapjidly out of fire of the guns. But wherever we can 
use our artillery with efiect, either by watching the opportunity, by 
advancing under cover, or by rapidity of movement, &c., our cavalry 
■will have the best chances of victory in its subsequent attack. 

3. In order that artillery may be at, all times ready to open the 
introductory cannonade of the engagement, it is essential tlnit it be 


XJcbcr cl(?xi Gebraucli cicr 


^ Translated from General v. llindersln^s Memo. 
Captain ‘F, 0. Ciarka? ' 
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The head of the body is pierced to receive the safety pin ; the lead plug serves to 
close the hole left when the safety pin is withdrawn. The safety pin is prevented 
from dropping out by twisting the ends of its wire outwards, as shown in the engraving. 
The hole at this end of the pin is covered by a stiip of metal, soldered on. A loop 
of cord is attached to the safety pin, in order that it may be withdrawn easily. A 
needle point is fixed in the centre of the head, above the cap in the pellet. 

The guard is a gun-metal collar, having two holes through which the safety pin 
passes, so as to keep it in position. 

The pellet has a cap fixed in its head containing a large charge of cap composi- 
tion (fulminate of mercury, sulphide of antimony, and chlorate of potash), protected 
by a very thin piece of sheet brass. On the exterior of the pellet are two projecting 
feathers, on which the guard is supported when the safety pin is withdrawn. 

The bottom plug screws into the body, and has a central hole, closed by a thin 
brass disc. 

The fuze is screwed into the shell by the G-.S. key, which fits into the slot in the 
head. The safety pin is withdrawn just before the shell is placed in the bore of a 
B.L. gun, and in the case of a M.L. gun when the shell is placed in the bore. 

Action , — On the shock of discharge the guard sets back, shearing off the two 
feathers, and fastens on to the pellet, the metal of the latter expanding into the 
undercut recess shewn in the guard. The lead plug prevents the flash of the dis- 
charge from entering the fuze through the safety pin hole. On graze or on impact — 
as the case may he — the pellet and collar fly forward, the cap is exploded by 
striking against the needle point, and the flash from cap blows out tlie disc closing 
the bottom plug, and explodes the shell. 


107. Fuze, Time, Wood, E.M.L. Ordnance. 

(Communicated by Captain J. Sladen, E.A.) 

Mark III. will be sealed for future manufacture, differing from IL in the bead 
projecting farther from the shell, in having a larger groove containing more 
priming, and in having a copper band. The paper lining will be reduced in thick- 
ness, and the powder channels will be so placed as to be midway between the com- 
position channel and exterior, and reduced 1 in. in length. 

This pattern is found more certain of ignition tlmn Mark II., and is also less 
liable to cause prematures with heavy charges, owing to the powder channels being 
well protected. 


THE EMPLOYMENT OE illTILLElil.* 


GOMMUXlCAIEB BT 


LT.-COL. Y¥. E. M. REILLY, C.IL 


L - — General l^n%ci]}les, 

1 . TTiere arc occasions wlieii it would be wrong to employ artillery 
fire preparatory to an engagement — for instance^ when the enemy is 
suddenly met with in such an unprepared, state tliat lie can be dis- 
persed or captured liy cavalry or infiintry ; when a defile^ village, &c., 
has to be seized which is only weakly or hurriedly guarded by the 
enemy, but towa.rds which a stronger body of his troops is advancing 3 
and other cases. 

2. The fault of insufficiently cannonading a well posted enemy with 
artillery fi.r6, or of executing partial attacks with cavalry and infantry 
without sufficient preparation, has been a more common one. Such 
mistakes cannot fiiil to have a disadvantageous influence, not only upon 
the arms themselves, but on the whole engagement. 

Military history shows that these errors have been most frecpiently 
committed by cavalry, especially in attacking squares of unbroken 
infantry before a previous effective cannonade with artillery, and that 
they have always been attended with repulse and heavy loss ; conse- 
quently artillery — especially horse artillery — must always be on the 
look out, and be quickly at hand when wanted, in order to preserve 
the cavalry from failure in its attack. 

The moments during which largo bodies of hostile cavalry can be 
cannonaded with advantage are very short j because cavalry is best 
able to withdi’aw rapidly out of fire of the guns. But wherever we can 
use our artillery with effect, either by watching the opportunity, by 
advancing under cover, or by rapidity of movement, &c., our cavalry 
will have the best chances of victory in its subsequent attack. 

3. In order that artiliexy may be at all times ready to open the 
introductory cannonade of the engagement, it is essential that it be 


* Translated from General v. Hindersin’s Memo., ‘*Ueber den GeBraucL der Ariiilerie,” bj 
Cantab E. Ci Clark©, B.A. • 
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not too far back in tke order of marchj and tliat at least one batteiy 
slionld follow in rear of tke leading battalion. 

In the event of the ground being much wooded^ it would be desirable 
to niarcli more battalions in front of the leading battery of artillery; 
but in open level country a strong body of artillery may advantageously 
follow in rear of the first battalion in the order of march. 

4. Artillery should always bring its fii’c to bear upon that arm of 
the enemy which is the most formidable at the moment^ and iipon 
the annihilation of which the attainment of the immediate object of the 
engagement depends. It is obvious that if the eneniy^s artillery 
commands a defile which must be passed by our infantry or cavalry^ 
our own guns must first engage those hostile guns. At the long 
ranges at which we have generally to open fire^ nothing — even in 
open ground — will be seen of the enemy at the outset but his 
artillery ; nevertheless^ the old rule, repeatedly enjoined by Frederick 
the Great and Napoleon 1.^ should not be overlooked — viz. ^ whenever 
hostile battalions or bodies of cavalry present themselves as advantageous 
targets^ our fire should be directed upon them. 

Frederick the Great states his views on this subject as follows : — 

^^With regard to the first fault (that of directing the fire chiefly upon 
the hostile artillery) your whole attention and your entire fire must be 
alone directed with a view to making a gap in. the lines of the enellly^s 
infantry^ causing disorder in his ranks^ detaining his marcl^ and pre- 
venting his movements from being carried out in an orderly manner. 
When this object has been attained^ the infantry will bo soon defeated^ 
and the enemy^s artillery will become silent of itself; and fall into your 

5* Cannonading at long distances; when the effect of the shot cannot 
be properly observed and no accurate correction made in the eleva- 
tion; is a mere waste of ammunition. . The jndicioUvS employment of 
ammunition iS; however^ one of the most im|)ortanfc elements in 
gaining a victory; and many battles have been lost because ammu- 
nition has failed at the very moment when the enemy^s complete 
defeat might have been prepared with the greatest chance of success. 

Frederick the Great has written as follows on this subject : — 

^^This error of opening fire too soon is one which I have almost 
invariably remarked in our artillery. I know well that the impetuous 
bearing of infantry officers and of their nearest pelolons has often 
seduced artillery into the fault of endeavouring to insinuate itself along- 
side of the infantry ; or perhaps to show their bravery; artillery officers 
continue firing until they remark that half their cartridges are ex- 
pended^ and for fear that the ammunition should be entirely exhausted; 
their fire diminishes when it should be heaviest.-"^ 

It may here be of interest to quote the remark of many old artillery 
officers with regard to the great campaigns of 1813-15; tlmt all dis- 
tances immediately o)i the enemp^B front appear shorter than in reality. 

6. ^ Firing should never be so rapid as to prejudice the good serving 
and laying* of the piece — which are all-important — or to cause a want 


of ammunition at important moments. Tke firing should be most 
rapid at close qimrters^ or when short favourabie opportunities haTO 
to be taken advantage of — e.g,, when the enejiiy is passing a defile; 
when hostile artillery and infantry are replenishing their amirmnition 
during the engagement ; when there is any sign of consternation in 
the enemy^s ranks^ which might be converted into disorder; when the 
enemy^s troops^ from any cause; become massed; Avhen they are caught 
in the act of deploying, or when they are relieving one another in the 
engagement, and so forth ; and also when we have to give support to 
our own troops under similar circumstances. 

An enemy who is merely cannonaded at long intervals, neither suffers 
severe loss, nor do the spirits of his men become depressed ; he becomes, 
as it were, accustomed to the fire, and will not be sufficiently shaken 
for our infentiy and cavalry to attack. 

In point of fact, in the present day more ammunition may be ex- 
pended in action whenever there is a railway in rear to facilitate its 
replacement ; at the same time, we xnust not fire at too long ranges, 
nor fail to keep up proper connection with the first line of wagons by 
detaching men for that purpose. 

It is the duty of field officers to -regulate this matter, and notify 
the places where the ammunition columns are to be found during the 
battle. 




II . — On the Efn^ploymeni of Bivkion Artillery, 

1. The proportion of artillery attached to Divisions of infantry is so 
regulated as to be equal to any circumstances which may occur in the 
engagement ; a mere reinforcement from the reserve artillery— of the 
duties of which we shall presently speak— is seldom or never required. 

2. The dissemination of Division artillery should bo avoided; and 
the field oflicer who commands the Division artillery in each Division 
must take care that whenever circumstances do not require a distribu- 
tion of the artillery on each flank, the whole of the Division artillery 
should be kept as much together as possible in one position. By that 
means the firing can be best controlled and regulated, and we are 
thereby enabled to produce an overwhelming effect at the right moment, 
and at the very point of the enemy^s line of battle at which our infantry 
or cavalry is subsequently to be launched for a decisive attack. 

In order to comprehend more clearly the circumstances under which 
the artillery may be distributed upon the flanks, we may give the 
following example : — A Division of infantry, hard pressed by a supe- 
rior hostile force, has to fall back over a river defile (bridge) ; it sends the 
artillery forward to take up a position on the further bank, with the 
object of shielding the flanks of the retreating infantry from attack ; 
if then the artillery be separated far enough to the right and left of 
the bridge, it may be so posted as to sweep the ground in rear of the 
retiring infantry of any hostile troops. , , • 

If a battery has to fight in detached portions, it ’ should : not he 
divided into half-batteries of three :gnns^ but into divisions ; placing 
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two divisions where the most guns aife required, and the remainino- 
division where less will suffice. 

3. If an infantry brigade, &c., is detached for some special service in 
which the co-operation of artillery is necessary, the general coinniandina- 
the Division will assign temporarily to this detachment such portion of 
the Division artillery as he may consider commensiirato with tlio obioct 
to be accomphshed, and the artillery so attached will return to its 
pr^er place in the Division on the completion of the service 

ihe same thing is done when advanced or rear guards have to be 
omed; under certain circumstances, these may also require horse 
artillery from the reserve m addition. ^ 

Light rifled batteries which combine rapidity of movement with 
eflective fire at long ranges, are most adapted for advanded and roar 

fo fire well calculated 
to_ compel the enemy to an early deployment of his force, and to 
Jive away his possibly well posted guns; in the case of a rear guard 
they fulfil the importpt object of keeping the enemy at a respectful 
distance, and by pertinaciously remaining in a good position they can 
subsequently hasten after their own infantry (which has meanwhile 
withdrawn, under protection of the cavalry), and take up other rear- 
ward positions to shelter the retii-ing force. ^ 

arm which a,t any given instant of an engagement becomes 
m . cbef ann, should always be allowed to select the ground most 
favourable for its position or for its advance. At all shades af T. 
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at "wliicli fire is first opened, whilst the infantry or cavalry with the 
12-pr. S.B. batteries* advance to closer quarters with the enemy. This 
rule, Iio-wevei', is only valid if the enemy is posted on a ridge which is 
separated from the heights on which our own artillery was first posted 
by a valley, so that while our infantry, &c., is crossing the valley, the 
artillery can go on firing over its head ; whereas if the latter also 
descended into the valley, this advantage would he lost. On more 
level ground, rifled batteries should also gradually advance, even to 
case shot ranges (600 paces) ; for if they continue in their original 
positions, they can, in the case of level ground, only fire through the 
intervals between the infantry, and must soon cease firing, which 
cannot foil to prove disadvantageous to the advancing infantry. 

The only case when batteries can continue for a longer time in action 
at extx’eine ranges, and at the same time support the flanks of the 
advancing troops, is when they are posted on the outer flanks of the 
infantry • but even then they must eventually approach nearer to the 
enemy, so as to break him more effectually, and prepare the way more 
surely for the success of the infantry attack. Only under specially 
fiivourable circumstances, which are of rare occurrence, can artillery 
approach -within 600 paces of hostile infantry, as the fire of the latter at 
these ranges is superior to that of the artillery ; and only when the 
enemy ^s infiiiitry is shattered, commences to waver, and shows signs of 
retreating, can we advance to within case shot range, and co-operate in ' 
deciding -the defeat of the enemy — like Senarmont at Friedland, when 
he neutralised h^ey^s repulse, and enchained victory to the French 
colours. 

7, When an infantry or cavalry Division deploys from column of 
route against the enemy, the deployment, if practicable and advanta- 
geous, should take place under cover of one or more batteries which 
are sent forward at a rapid pace to take up a position by which the 
deployment of the infantry is screened. The batteries must be cautious 
not to approach so "near as to be liable to be captured. A Division 
would not bring all its guns into action at the outset, except under 
very urgent circumstances ; as a general rule, only so many should bo 
used as are necessary for the attainment of the object of the moment, 
the reinainder being held, in reserve — Le.j in hand, ready to be used 
where wanted. 

Especial attention may here be drawn to the fact that an infantry 
Division will often be able to cover this deployment with its infantry 
alone, by sending forward companies or whole battalions at the double 
to occupy beforehand any woods, buildings, &c,, which are favourably 
situated for screening the deployment } whilst in the case of a cavalry 
Division, this pi‘otection for the deployment will have to be afforded 
in the majority of cases by its horse artilieiy, which must therefore be 
accompanied by a strong special escort. 


* The date of the issue of the iustractioua embodi^ iu this Memo, is of a period anterior to the 
campaign against Austria and her allies in 1^66. . vill be remembered that the replacement of 
S.B. guns bj rifled artillery]?: had onlj' the outbreak of ^ , , , 

, „ ; v;i r; ' J L,: J 
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8. When a battery or Division (four batteries) of artillery is occu- 
pying a defensive position against the enemy, it should never quit 
It without express orders from superior authority. The last rounds 
fired into the closely packed advancing bodies of the enemy are the 
most effective ; and even the loss of an entire battery, if necessary, will 
be more than compensated for by the great sacrifice of the enemy’s 
men, and if taken advantage of by the commanders of the other arms, 
may lead to the luck being turned in our favour. ^ 

Artillery must not suppose that it can withdraw out of fire of every 
body of skirmishers which approaches within range of the battery ; 
the mam object of the engagement, which the general in command has 
m view,_can alone decide the question. If a battery is menaced, or 
its position rendered untenable, by skirmishers who have crept up 
unperceived or are advancing upon it with a rush, it is the duty of the 
special escort and of the nearest battalions to drive away this body, 
sm^ though it be, if prejudicial to the efficacy of the artillery fire. 

The battery commander must also not forget the fact that he 
possesses the readiest means close at hand, in his case shot — a few 
rounds of which are sufficient to intimidate or drive away such an 
enemy ; and although ammunition is generally too valuable to expend 
upon skirmishers, yet in the case in point it is not so, as we gain time 
- to maintain our position and considerably diminish the loss of horses 
and men in the battery. 

■ 

III. — Ok the Tlmphyment of Reserve Artillery. 

. artOlery is chiefly used to appear rapidly and unexpectedly 

m supenor force opposite some point of the enemy’s line of battle, in 
order by its fire to prepare his defeat. It may also happen that the 
enemy, by reason of some vigorous measures or some piece of o’ood 
fortune, « endeavouring to break through some point of our lin^ of 
battle, or is commencing to give an unfavourable turn to the action by 
brmgmg a superior force to bear upon one of our wings ; in such a 
case a rapid and vigorous employment of the reserve artillery presents 
an efiective means of causing a turn in the luck and frustrating the 
enemy’s plans. 

In my opinion, those column formations, movements in column de- 
ployments, &c., which find too much favour in peace time, cannot be 
employed even at long ranges from the enemy. The object is usually 
attained more qmckly and with greater certainty by adopting' the 
simplest formations, by coming into action rapidly, and by bringing un 
one battery after another; supposing it is not possible, or that it would 
e too troublesome a matter, to advance all the batteries simultaneously 
on a broad front into the position. 

Horse artillery and light field batteries are best adapted for this 
rapid employme^. The use of reserve artillery in detached portions 
to support the Division artillery is very subordinate, and should be 
avoided as much as possible, as by so doing the decisive functions of 
reserve artillery are weakened or annulled. Reserve artillery should 
not be brought into action^at long ranges if it can be avoided ; medium 


and close ranges enable the fire to be more rapidly decisive and effective. 
With regard to the employment of reserve artillery and artillery 
generally (especially horse) ^ it must never be forgotten that, no arm is 
capable of bringing such rapid and important assistance as field artil- 
lery. To give an extreme example — which also includes minor 
ones — let ns suppose the case of an army engaged in battle with the 
enemy^ and that an army corps^ a day^s. march or so distant^ is on 
the march to its assistance. The infantry of this corps can obviously 
take no essential part in that day^s battle, the horses of the cavalry will 
arrive too tired for an effective charge, but light field artillery — 
particularly horse artillery — can give efficient assistance ; for directly 
the guns reach their position, the horses get time to take breath and 
rest while the guns are in action. For the same reason, no arm can 
take more rapid advantage of any fault committed by the enemy than 
light fi.eld artillery, as it can move as quickly as cavalry to tho spot 
where it is wanted, and, having unlimbered, can throw its projectiles far 
more rapidly into the enemy^s ranks. When large bodies of artillery are 
moving under fire, they are often compelled, both in advance and 
retreat, to cover their own movement. This is done by advancing or 
retiring in echelon. This formation is most necessary when a defile 
has to be crossed in presence of the enemy. The mode of carrying it 
out is perfectly known and much used. 


IV, — 0}i the Em^)lopnent of Ariillery in Retreat. 

With regard to the conduct of artillery in retreat, it need be only 
specially remarked that on these occasions this arm, of all others, is 
more liable to be placed: at a disadvantage. In retreat, Division 
artillery is only an accessory arm, and must consequently conform to 
the movements of the other troops, to give the latter something to 
fall back upon up to distances of 800 paces and more from the enemy, 
and to support them vdtli its fii"e. Should further retreat become 
necessary, part of the Division artillery hastens onward to take up a 
supporting position, and at that point again gives security to the 
retreat ; the remainder continues with the retiring troops, supporting 
them in their movements. If attacked by the enemy^s cavalry — 

{a) Horse artillery accompanying cavalry must seek out a po>sition 
in I'ear from which it can best ensure the retreat of its own cavalry* 

(S) Field artillery accompanying infantry must take up its position 
between the squares of the first line, and retire with them* If the 
troops in retreat reach a position which, has to be held, tho artillery 
must not mind the efiect of the enomy^s fire, but on the contrary must 
cling most pertinaciously to the other arms, firing calmly and resolutely 
to the very last* - 

Eeserve artillery should be employed in retreat — 

(£^) To move to those points Which are immediately threatened. 

(b) To take up positions in rear at the right moment, for the 
purpose of securing the retreat of tte Divisions, which must therefore 
retire upon 'those pqints*" : ' - " : • 
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In retreats, especially when the country ia unknown, a mounted 
man should he sent on in front, to seek out passages over ditches 
the best points of passage over swampy gi-ound, &o., snil'.ahlo roads 
through woods, &c., and generally to protect tlio battery from dangei’s 
to which artillery, more than any other arm, is ox]-)osed.* 

When the order is received to abandon a good defensive position it 
is most advantageous for tho.attaekiug side, and least advantageous for 
the defender, if tho latter during the retreat lights liis way continuously 
to the next good defensive position, and seeks to hol'd anew every 
small wood or height which may intervene. 

^ It is different if a rear guard 'is ordered to fight to tlu.> hist man in a 
disadvantageous position, with a view to obtaining a respite for the 
retreating main body. In this case it will be ofteii advantageous for 
the artfflery to retire in echelon, the outer echelons retiring lirst, and 
protecting the flanks of those which follow. Woods -wliidi arc sepa- 
rated by an interval not exceeding the range of musketry should cither 
be entirely left alone, or made use of with great caution. 

The trophies of a victory are generally counted by the colours, 
standards, or guns captured, and it might appear from our observations 
on the courageous employment of artillery that tlic greater pai-t of tho 

f uns might be liable to he captured by the enemy ; but this is not so. 

he enemy only gets our guns if we meet with a defeat j but we suffer 
no defeat if the artillery is always employed with courage and iiitelli- 
gpuce, for in that case our cavalry and infantry will have tho way to 
victory considerably facilitated. 

way into the battery, the artilleryman 
should be as jealous of abaudoniug his guns as tho ‘iiila.ntrv .soldier his 
colours, and should attock the foe with side-arms | whilst the infantry 
and cavalry will aid him in maintaining the arims, if those a-rms have 
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CAPTAIN W. KEMMIS. II.A. 


In considering the consti’uction of field artillery carnages, it will be 
well first to review those principles which, more or less, mast be carried 
out in the building of all in common, and then to make a few remarks 
upon the particular requirements which govem the details of construc- 
tion ol the various descriptions of carriages. 

Bssbntiai. Qualities. 

The following qualities may be looked upon as the desiderata in a 
held artillery carnage— viz., "mobility,” that the carriage may be 
brought rapidly,_ and without difficulty, into any required position, or 
change of position ; “ stability,” that in any movement the carriage 
may be required to make, even if the ground is tolerably uneven, it 
may not overturn; "strength,” “ dui-abihty,” and "simnlicitv« Ir-p, 
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In retreats, especially wlien the country is unknown, a mounted 
man should be sent on in front, to seek out passages over ditches, 
the best points of passage over swampy ground, &o., suitable roads 
through woods, &c., and generally to protect the battery from dangers 
to which artillery, more than any other arm, is exposed.* 

When the order is received to abandon a good defensive position, it 
is most advantageous for the. attacking side, and least advantageous for 
the defender, if the latter during the retreat fights his way continuously 
to the next good defensive position, and seeks to hold anew every 
small wood or height which may intervene. 

It is different if a rear guard is ordered to fight to the last man in a 
disadvantageous position, with a view to obtaining a respite for tlie 
retreating main body. In this case it will be often advantageous for 
the artillery to retire in echelon, the outer echelons retiring first, and 
protecting the flanks of those which follow. Woods which arc sepa- 
rated by an interval not exceeding the range of musketry should cither 
be entirely left alone, or made use of with great caution. 

The trophies of a victory are generally counted by the colours, 
standards, or guns captured, and it might appear from our observations 
on the courageous employment of artillery that the greater part of the 
guns might be liable to be captured by the enemy ; but this is not so. 
The enemy only gets our guns if we meet with a defeat ; but we suffer 
no defeat if the artillery is always employed with courage and intelli- 
gence, for in that case our cavalry and infantry will have the way to 
victory considerably facilitated. 

If the enemy has forced his way into the battery, the artilleryman 
should be as jealous of abandoning his guns as the infantry soldier his 
colours, and should attack the foe with side-arms ; whilst the iufiintry 
afid cavalry will aid him in maintaining the guns, if those arms have 
seen, during the course of the fight, how earnest he has been, and 
what trouble he has taken to contribute to the victory* 

' BEELtF, 

- May 30, 1866* 


■ 


^ W hen. the establishment of horses fjeimits, it is tvell for the battery colilmahdcr, not only 
in retreat but on all occasions, to hayo an intelligent non-commissioned ofiieer to send on duties of 
this nature. 
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PRINCIPLES 

os* 

CONSTRUCTION OF FIELD ARTLLLERT CARRIAOES. 

^ BY 

CAPTAIN W. KEMMIS, R./L 


In considering the construction of field artillery carriages^ it will be 
well first to review those principles which, more or less, must be carried 
out in the building of all in common, and then to make a few remarks 
upon the particular requirements which govern the details of construc- 
tion of the various descriptions of carriages. 


Essential Qualities. 


The following qualities may be looked upon as the denderata in a 
held artillery carriage— viz., ^^mobility,^^ that the carriage may be 
brought rapidly,^ and without diflBculty, into any required position, or 
change of position; stability,"^ that in any movement the carriage 
may be required to make, even if the ground is tolerably uneven it 
may not overturn; strength, durability,^^ and simplicity are 
essential qualities, which require no comment ; and lastly, convenience 
ot transport must of necessity be desirable in a country like Great 
iintaxn, with numerous large and distant colonies. 

point, then, to he kept in view in the constraction 
ot ail held artillery carnages, is “mobility;” for without possessing this 
qumity in a very high degree, they would be comparatively worthless. 

_ in the tollowmg remarks, the question of the advisability of employ- 
ing a two or tour-wheeled carriage will not be entered into, it beino- 
assumed that the nature and purpose of the load compel the latter”: 
which IS, farther, the best for draught, though the loss advantageous for 
Wheelmg. Also, m all cases, the mode of draught will he talcen as 
shatt draught, bemg that adopted in the service, as placing the carriage 
more under control in manconvring than pole draught, and as being 
mox’e advantageous for the wheel horses* ^ 

1. The “ mobihty ” of a carriage is influenced by several 

things— inz., by the “ traction ” (commojaly termed the “ draught ”) or 
amount of power requisite to ' put ii la motion, and keen it iii mniim-, . 
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by its capability of reTersing ; and by its power of passing obstacles. 
To render, tberefore, a carriage mobile, ^Hlie di’anglxt must bo as liglit 
as possible/^ This necessitates, in the first place, tbo load being a 
minimum — that is, the weight of the gun, or ammunition, &c., to bo 
carried being given, the weight of the carriage a minimum — and in the 
second place, that the load be properly distributed over the axles. 

Before passing on to the other points which afiect the draught, it is 
to be noticed that the distribution of the load depends upon the relative 
diameters of the fore and hind wheels, and upon the fact that the 
traction of the fore carriage, taken by itself, is usually more difficult 
than that of the hind; because the fore wheels make, as it wore, the 
tracks, and in so doing reduce the height of any obstacles for the hind. 
These considerations point to the reduction of the load updn the foro 
axle as compared with that on the hind ; but, on the other hand, the 
fact must not he lost sight of, that if too much weight be thrown on 
the hind axle relatively to the fore, it will cause the hind wheels to 
sink too much in yielding ground, and thereby (though the decrease 
of weight on the fore axle tends, as before, to lighten it) to increase the 
draught on the whole. 

Again, for lightness of draught, the axles must be of such length as 
to give the same track to both fore and hind wheels ; in order that, as 
above, the fore may, in doing their own woi'k, also assist the hind. 
The diameter of the wheels must also be a maximum, and that of the 
axletree a minimum. With regard to the former, the diameter of 5 ft. 
has been fixed upon as that most suitable for the field wheel. 

Lastly, that the draught may be light, the point of the attachment 
of the traces must be the most favourable — ^that is, as regards height 
from the ground ; it must be such as to give the most advantageous 
inclination to the traces. The point of attachment to the horse — viz., 
the collar — ^being fixed, experience has shown that this inclination 
should be about i|°. 

The carriage, to be mobile, must, in addition to being light in draught, 
be "^capable of wheeling, or reversing, very short ; that is, not only 
must the carriage be of a minimum length, but the angle througli 
which the fore carriage can sweep must be as large as possible — which 
latter xnainly depends upon the diameter of the fore wheels, and details 
of construction of the body of the carriage. 

The mobility of the carriage is influenced by what may be called its 
power of passing obstacles,'^ which point, so far as the wheels and 
inclination of the traces are concerned, may be considered as included 
under "'lightness of draught; but beyond this, is influenced by the 
mode ot connection of the fore and hind carriage, which should be 
such as to admit of vertical motion of the foro carriage about the point 
of connection, so that the fore carriage may move in that direotioii 
independent, to some extent, of the hind carriage. The distance 
between the axles also slightly affects the power of the carnage to 
pass obstacles, but need hardly be taken into account, as the longtli 
between the axles best suited for passing certain obstacles will not be 
the best for passing others* And here it maybe as well to remark, 
with regard to the distance between the axles, that it does not in 
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ordinary cases affect the traction, providing that the relative position 
of the centre of gravity of the load as to the axles remains unaltered, 

2. 8kibilU)j . — Mobility in a field artillery carriage would not, so 
to speak, be perfect, unless accompanied by stability which point 
has, therefore, next to be considered. Stability is influenced by the 
number of points on which the carriage rests, and by the vertical and 
horizontal position of the centre of gravity with regard to those points. 
The carriage being supposed on the level, the fii’st mentioned distance 
should be as small as possible, and the second as great as possible 
(which latter, with convenience of width, governs the track), to yield 
maxinmm stability. This will be readily understood by supposing a 
carriage placed upon the level, and a vertical drawn through the centre 
of gravity, then the carriage tilted over through a certain angle j; when 
it will be seen that the higher the position of the centre of gravity, the 
greater the distance through which it has moved, and therefore the 
moi^e nearly will the vertical then drawn through it be to falling outside 
the bearings on the ground. Again, with regard to the horizontal 
position of the centre of gravity from the bearing points, it is evident 
that the further it is from them, the greater moment the weight, acting 
at that centre, has to resist any force tending to overturn the carriage. 

Stability in wheeling or reversing, will farther be influenced (setting 
aside the weight of the carriage, already fixed at a minimum by the 
consideration of mobility) by the height and mode of connection of the 
fore and hind carriages, as well as by the height of the attachment of 
the traces to the fore carriage. 

That the carriage may be stable in any position of rest or of motion 
to the front, it is simply necessary that the vertical through the centre 
of gravity should fall within the figure formed by joining with straight 
lines the points upon. which it rests. In field artillery carriages, the 
stability is considered sufficient when the upsetting angle for the carriage, 
packed, is about 35® ,• that is to say, the vertical falls outside the points 
on which the wheels rest, and the carriage overturns, when it stands 
upon a side incline exceeding 35®. 

. 3. Strength and, Bmabiliti /. — ^The next points to be taken into 
consideration in the building of the carriage, are strength and 

durability.'’^ The material used should be the strongest consistent 
with lightness ; the scantling of each particular part being, in the same 
view, at a minimum consistent -with the stress which the part may be 
called upon to bear. The material should also be such as will stand well 
the effect of shot striking it, the action of climate, &c., and should not 
bo liable to deteriorate when kept in store. 

Of late years, wrought-iron has very much superseded wood as a 
material for carriages, being much more durable. For instance, a shot 
striking a bracket of an iron gun-carriage will make a clean hole 
through it, without splintering, and damaging the adjacent parts; 
whereas a shot striking the bracket or trail of a wooden gixn-oarriage 
will splinter it, more or less. Notwithstanding, comparing iron with 
English oak, it is but slightly heaiier for the same strength; because^ 
from its nature, its mass disposed to withstand any given 
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stress. Wroiight-irorij liowever^ is not so elastic as wood, and therefore 
will not tabsoi'b so much of any stress as the latter; and, again, has the 
defect of readily suffering deformation, and thus loss of strength 
through loss of form. This latter defect sometimes .necessitates the 
scantling of the iron being made of greater dimensions than mere 
strength to resist a particular stress would require. 

4. ^ Simplicity of construction in the carriage is the 
next quality to be kept in view ; that is to say, as far as possible, there 
should be nothing complicated nor likely to get out of order ; neither 
should any part be such that, if damaged, it could not rea.dily be repaired. 
Again, looking at the carriages in the aggregate, the parts and &tings 
should, as far as possible, be interchangeable. 

5. Tmmport, — ^^Convenience of transport is a point which, must 
not be lost sight of in building the carriage ; in view of which, it should 
admit of being readily taken to pieces and conveniently stowed on board 
ship. 

6. Length. — Lastly, the total length of the carriage should be at 
a minimum ; not only, as mentioned before, for mobility, but that in 
column of route it may cover as little ground as possible. 

A few further remarks may now be made upon the particular 
requirements of the gun-carriage, &c. 

The Guh-Cabbiage, with Limbee. 

The present form of gun-carriage has been arrived at, as fulfilling 
the foregoing conditions, and also as convenient for bringing the gun 
into, and serving it when in, action; as furnishing a stable carriage 
for the gun in action ; as allowing of a supply of ammunition and stores 
being carried with the gun, readily accessible for use ; and as admitting 
of a proportion of men being carried upon the carriage in addition to 
its proper load. 

With regard to the mobility of the gun-carriage, it is to be remarked 
that it has an advantage not possessed by ordinary carriages — viz;., of 
having fore wheels of equal diameter to the hind, yet locking through 
a considerable angle. Further, the connection of the fore and hind 
carriage may be said to bo perfect, as regards passing obstacles ; for 
the vertical as well as the horizontal motion of the former is very 
independent of the latter. 

In point of strength and durability, not only has the gun-carriage to 
be able to withstand the strains to which it may be exposed as a 
travelling carriage, but it also must have sufficient strength to withstand 
the action of the gun when fired at the most hurtful elevation. 

In investigating the effect of the discharge of the gun upon the 
carriage, we may consider that discharge as simply producing a force or 
blow applied at the bottom of the bore, and acting in the line of the 
axis of the gun — though it is questionable whether the action is actually 
so simple.^ The gun— that is, its weight, charge, &c.— are supposed in 
the following remarks to be given and constant ; and, unless the contrary 
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is specified^ the carriage standing OH the levels and the gmi laid at any 
angle of eleYation or depression. From the symmetry of the gnn and 
carriage with regard to the vertical plane through their longitudinal 
axes^^ we can fai^ther take the whole of the forces to be spoken of as 
acting in that plane. Taking, then, the single force applied at the 
bottom of the bore, wo may conceive it resolved into two components — 
one horizontal, the other vertical. Now, a proportion only of this single 
force, or its components, is transmitted from the gun to the carriage ; 
part— depending in amount upon the weight and thickness of metal of 
the;gun — ^being expended upon the former*. 

Again, of the proportion transmitted to the carriage, the whole is not 
expended upon the carriage, hut a small part transmitted to, and 
expended upon, the ground— the amount depending upon the nature of 
the latter. Now, the gun is supported upon, or attached to, the carriage 
at two points — viz., the trunnion holes, and the bearing of the elevating 
screw on the trail; but the attachment is not rigid, for the g*un is 
moveable about the axis of its trunnions, and is hinged to the elevating* 
screw, the latter being also moveable in a vertical plane round its 
bearing on the trail. 

Taking, therefore, a certain horizontal and vertical force as transmitted 
from the gmi to the carriage, we see, from the nature of the connection 
between the two latter, that the horizontal component will be ai^plied at 
the trunnion holes, and the vertical component partly at the trunnion 
holes and partly at the bearing of the elevating screw — mainly, however, 
at the latter. The horizontal component decreases as the angle of 
elevation or depression with the horizontal at which, the gun is fired 
increases. It exerts itself upon the caniage in two ways — viz., in 
giving it a motion of translation to the real*, and a twist or tendency to 
constrained motion about the point of the trail, as that point may be 
regarded for the instant as feed. Hence, to render the efiect of this 
component as little hurtful to the carriage as may be, the latter should 
in itself oppose the motion of translation as little as possible ; which 
amounts to saying that its inertia, and consequently its weight, should 
be a minimum (the latter we have already seen mobility also demands) ; 
while to reduce the twisting sti*ain to a minimum, the trunnion holes 
should be as low as other considerations will admit. The vertical com- 
ponent will act in an upward or downward direction, according as the 
gun is fired at an angle of depression or elevation with the horizontal, 
and will increase with the angle. If upward, it will tend to tear the 
carriage asunder ; if downward, to crush it — the latter being that which 
tells most upon the carriage, on account of the resistance of the ground 
upon which the carriage bears. The body of the carriage is supported 
upon the ground at two points — viz., the axleti*ee arms and the. point 
of the trail ; when, therefore, the blow of discharge is transmitted to 
the caniage, if the vertical component act downward, we shall have at 
these points certain resistances called into play, that at the arms being 


* Ife is not only convenient, but necessary that these axes should lie in the same veriical plane, 
to prevent the carriage receiving a twist lionzontftUy. 
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much greater than at the point of the trail ; because the axis of the 
trunnion holes lies vex'tically to the front of the axis of the axlotrco^ 
and also the bearing of the elevating screw is nearer the axletrco than 
to the point of the trail — in fact^ because the vertical coniponeut;, part 
of which acts at the trunnion holes and part at the bearing of the 
elevating screw, acts as a whole at some point intermediate between 
the two. 

Again, this being the position of the point of application, as it 
were, of the total vertical component, it is evident tluit the trail a-iul 
brackets (as part of the trail) have to support the whole brunt of it, 
while the axletree has only to bear a part of that whole. If tlio vertical 
component act npwards, the resistances of the ground will not then be 
called into play, but the weight of the carriage acting downward at its 
centre of gravity will offer the resistance ; the tendency being, as before 
said, to tear the carriage asunder. When the vertical component acts 
downwards, and the resistances of the ground are called into play, tliey 
will in general be less in total amount than the component itself, the 
excess of the latter being expended upon the ground. This excess 
will vary with the hardness of the ground, and the caniage will bo 
saved according as the latter is more or less yielding. Just in the 
same manner, the ground, by its nature, will influence the recoil, and, as 
before mentioned, in so doing influence the amount of the horizontal 
component spent upon the carriage, and the portion transxnitted to and 
expended upon the ground. 

In a similar manner, the slope of the ground to the front or rear, by 
influencing the recoil, affects the destructive effect upon the carriage. 

It only remains to be noticed, with regard to the force transmitted 
from the gun to the caniage, that in guns having the axis of the 
trunnions below the axis of the piece, other things equal, the blow 
upon the trail at the bearing of the elevating screw is more severe 
than in guns in which the axes intersect ; because the impulse on the 
bottom of the bore, acting in the line of the axis, has a moment or 
twist round the axis of the trunnions. 

Carriages having a detached elevating screw are liable to a second 
and destructive blow upon the trail, from the breech of the gun and the 
screw falling back to their place, after the rebound of the trail from 
the ground has thrown them up. 

As regards serving the gnu in action, it is to be observed that the 
carriage is admirably adapted for laying the gun ; admitting of ready 
motion being given to the latter in a plane perpendicular to the axis 
of the trunnions and to the carriage itself) and therefore to the gun in a 
plane at right angles to the former. 

As to furnishing a stable carriage for the gun in action, the form 
adopted gives three points of support, the vertical through the centre of 
gravity falling between them, and hence a stable carria.ge. Not only 
so, but a carriage that is stable when the gun is fired ; as the axis of 
the gun lies in the vertical plane (the wheels being on the level) con« 
taming the centre of gravity of the sysstem, while the roar point of 
suppoii} of the carriage is in the , same plane, and at a sufficient distance 
from the centre of gravity* 
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It now remains to make a few remarks upon tHe parts of tke gnii- 
carriago in detail. 

Tlie wheels and axletree are of sufficient importance to be treated 
of by themselves^ and it need only here be mentioned^ with regard to the 
destructive action of the gun upon the carriage^ and axletree in par- 
ticular, that, looking at their inertia, the .weight of the wheels should 
be a ininimum (as well as for mobility). 

The scantling of the parts has been arrived at from experience and 
experiment, as well as from scientific considerations ; being always kept 
at a minimum consistent with proper strength, for the sake of mobility, 
which consideration in the following remarks is understood to be kept 
in view. 

The wooden axletree bed, hitherto used, served as a convenient means 
of securing’ the axletree to the carriage body, more particularly in 
wooden gun-carriages ; it also distributed the load in travelling, and the 
strain in firing, more uniformly over the axletree, serving by this means, 
and by its own additional strength, to admit of the axletree being 
made lighter than it otherwise could be. 

In iron carriages, however, it gives no additional facility of con- 
struction, and though it has the advantage of assisting the axletree to 
some extent, it is a questionable advantage; so that in this .case it 
would appear to be a supei’fluous, and it may even be said to bo a 
fimlty form of construction — a compound axletree, as it were, being* 
made of two substances differing so much in elasticity as wood and iron, 
and further, the material having the greatest elasticity placed to receive 
the pressure or blow ; in fact, the iron may be bi’oken before the full 
strength of the wmod has been called into play- For tbis reason, it is 
probable that in iron carriages of the future it will be dispensed with, 
and the axletree modified. 

In form, the bed is of the same section throughout, but not 
rectangular ; because while the upper surface is parallel to, and the 
sides perpendicular to, the under surfaces of the brackets into which it 
is lioused, its under surface must be such as to be parallel to the ground 
when the trail is upon the limber-hook, in order that the lower surface 
of the axletree may bo parallel to the same — that being the position of 
the axletree for which the lead and hollow are calculated. 

The dimensions of the bed depend entirely upon the axletree ; its 
length — in which direction the fibre should run — heing the same as tluxt 
of the body of the axletree ; its depth being regulated by the height con- 
sidered necessary to be given to the axis of the gun (which is governed 
by the general rule that the gun should be able to fire over a parapet 
3 ft. C ins. high at 5° depression) ; and its width such that it may be 
able to retain a good Imld upon the axletree without giving way itself. 

The height of the brackets must be at a minimum consistent with 
tlie maximum elevation and depression necessary for the gun — ^viss., 
about 15*^ elevation, or 10*^ depression, being given when required — and 
also to give (in wooden gun-carriages) room for sufficient depth of 
housing over the axletree bed. 

The depth must be kept^ as stated, at a minimum, because the 
deeper the brackets^ the stronger, and therefore heavier, they must be 
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in themselves ; and again, because the higher they are, the less will be 
the stability of the system. 

The thickness of the bracket shonld be at a minimum consistent with 
strength. Its length must be such as to afford secure attachment to the 
trail in wooden carriages ; in iron carriages, the brackets and trail are 
in one. 

With regard to the position of the trunnion holes in the brackets, it 
is ruled by the consideration that it must not be so far back as to make 
the weight on the limber hook — ^the position of which is, in a measure, 
fixed by other things — excessive, but such as easiness of lift in 
unlimbering demands; and, so far as it may bo taken into account, of 
correct distribution of the load on the fore and hind axles. At the same 
time, the position of the trunnions must not be so far forward as that 
when the carriage is nnlimbered and gun fired, the trail would rebound 
from the ground, and the system tnrn over to the front. Neither 
should the weight on the limber-hook be so little as in travelling over 
rough ground, or up an incline, to cause a succession of heavy blows by 
the trail against the key securing it. In practice, in gun-carriages for 
the lighter field guns, the axis of the trunnions— the gun being 
unlimbered and on the level — and the axis of the axletree of the carriage 
are very nearly in the same vertical plane ; which with the construction 
of the trail, &c., causes the point of the^trail to press upon the ground 
with a force equal to about half its own weight. 

In the carriages for the heavier guns, it is found impossible to com- 
bine the required conditions in one set of trunnion holes, and it becomes 
necessary to have one set for the gun in travelling, and another in 
firing. 

The dimensions of the trail are fixed as follows : — Its length chiefly 
depends upon the influence it has upon the recoil when the gun is fired, 
and therefore upon the extent to which it is considered desirable to 
check that recoil ; bearing in mind, as before mentioned, that the more 
the recoil is checked, the greater will be the destructive effect upon the 
carriage. In this view, experience has shown that the angle which the 
trail makes with the ground should not exceed 22°. Setting this point 
aside, the length of the trail must be sufficient to prevent any danger 
of the gun and carriage turning over to the rear about its point on 
firing. Minor considerations which affect the length of the trail are, 
that it must be long enough to admit of easy access between the fore 
and hind wheels, and not so long as to make the fore and hind axles 
unnecessarily far apart. As we have seen, it is where the elevating 
screw is supported that the greatest breaking strain comes upon the 
trail, and where, therefore, its cross section 'must be the greatest; 
depending not only upon the amount of the blow communicated through 
the elevating screw — which is exceedingly difficult to calculate — but also 
upon the distance from the elevating screw to the point of the trail* 
Towards the point of the trail, though the cross section may be 
decreased with reference to the blow on the elevating screw, it must 
be such as to be able to withstand any lateral strain the trail may be 
liable to be exposed to; for instance, the jamming of the fore wheel 
against it in locking, and also any twisting strain in going over rough 
ground. 
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The limber is fitted to carry the supply of ammunition which 
accompanies the gun. Three points about it deserve notice — yvz ., its 
load^ the position of the limber-hook, and the point of attachment of 
the traces. ■' 

The load on the fore axle, as before mentioned, should be less than 
that upon the hind axle ; but the amount of difference on the gun- 
carriage must of necessity be more or less modified by the quantity of 
ammunition which is considered absolutely necessary to be carried with 
the gun. 

The position of the centre of gravity of the load must always be such 
that the vertical through it will fall in front of the axletree, that tliere 
may be no tendency to rotation to the rear; otherwise, the position of 
the load must be such that when combined with the effect of the dis- 
tribution of the remainder of the whole load, it will throw a siiflicient 
amount of weight, and no more, upon the shaft horse^s back. The 
ammunition being carried in boxes facilitates stowing on board ship, &c. 

The height of the limber-hook from the ground is fixed by con- 
venience of lifting the trail, for nnlimbering and limbering-up; its 
position between the axles, by the length given to the trail, the pro- 
portion of the total load to be thrown upon each axletree, an4 a-s far as 
possible, solidity of attachment to the body of the limber. 

The considerations governing the point of attachment of the traces 
have been mentioned before, under the head of lightness of draught, in 
respect of mobility. 

Thje Ammunition Wagon. 

The wagon must be able to accompany the gun over any ground the 
latter may have to pass, therefore the general principles of mobility, 
&c., apply equally to it ; and the present form of ainninnition wagon 
has been arrived at as best carrying out these -principles, and the par- 
ticular purpose for which it is intended ; the parts, so far as possible, 
being interchangeable with those of the gun-carriage. 

With regard to the distribution of the load upon the axletrees, the 
arrangement of the ammunition in boxes admits of the apj^roved pi‘o- 
portion — ^viz. 1 : 2 — being more conveniently and more nearly approacbed 
than in the gun-carriage. 

Nothing requires to be said upon the parts of the wagon in detail. 
What has been said about the parts of the gun-carriage, viewing it as 
a travelling carriage, applies to it ; the perch in the one, corresponding 
to the trail in the other. 

The Eemaining Aetilleky Oaeeiages, 

These carriages are not intended to come under fire in the same 
manner as the gun-carriage, or even as the ammunition wagon ; yet, 
since they mnst always be within reach of the battery to which they 
^belong, and therefore to some extent conform to its movements, the 
general principles of construction require to be carried out in them — at 
least such has been ‘the view held hitherto, as is well . expressed in 
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Migout and Bei’gery upon the theory of gun-carriages — “that 
tnese wagons have not to follow all the movements of the troops 
like tJie g-un-carriages and ammunition wagons, nevertheless they require 
great mobility; for, having constantly to keep in the neighbourhood of 
tlie batteries, they take a part in the principal changes of position It 
IS even necessary, in certain cases, that they should be able to reioin 
the other carnages, notwithstanding the difficulties of tlie gromid. 
these considerations lead ns to construct these wagons on tlie plan of 
the guu-camage and ammunition wagon/^ i 

This view has, however, of late been modified — namely, in tho substi- 
tution of a geuer^ service wagon for the old limber wagons, as 
simplifymg the held equipment by reducing the number of different 
of wagons, and as being more convenient for transport of 

details of construction of the old limber wagons were 

mt-?dc? Pi-irpose for which each was 

mtv.nclccl. In all, the parts were, as fiir as possible, interchancfeable ■ 

not only among themselves, but also, when practicable, with the parts 
SequipmeX'™®’® ammunition wagon, for the sake of simplicity 

As to the new general service wagon for the artillery, the principles 
of construction of that particular form of wagon belong more properly 
to the prmciplos of construction of wagons for tho transport service. ^ 


Eoyai Aesenai, 
July 1, 1873. 
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OP 

OONSTEUCTION OF TEANSPOET 0AEEIA6ES. 

■BY 

CAPTAIISr, W. KEMMIS, E.A. 


Eemaeks^ 

What lias been said in tlie preceding paper on tlio Construction of 
Field Artillery CarriageSj viewing them as travelling carriages^ is^ in a 
modified form^ applicable to transport carriages. 

These carriages are not required^ in general^ to move over such 
broken ground as artillery carriages may have to surmount^ .nor to 
move at such rapid pace. Hence — and bearing in mind also their 
special purpose^ namely^ the conveyance of stores — we may regard 
their essential qualities as the following : — 

Essential Qualities. • 

Capacity to receive^ and strength to convey^ their load. 

Stability in carrying it. 

Lightness of draught and moderate mobility. 

Durability^ simplicity^ and facility of shipment. 

Before discussing these qualities in detail^ it will simplify the subject 
to assume that the vehicles to be employed are wagons'^' (a few remarks 
upon carts being afterwp.rds made ) ; that the load to be conveyed^ and 
team to draw iL are fixed ; and also^ for the time;, to neglect the 
question of springs. 

Capacity and Stbength. 

As to capacity for load — the first mentioned requisite — a wagon 
should be able to receive the weight it is designed to carry in a 
reasonably bulky form^ without it being necessary to pack the load 


^ Wagons not Uml)cr(3d; bocauso ifc is undesirable to leave apaee between tlio ancles of no use for 
loading, as in a limbered wagon. 
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very Mgti — ^wliicli is inconvenient, and otherwise objectionable. In 
point of strength, the wagon should, as regards the material of which 
it is constructed, and the scantling of the various p<arts, be able to 
support with safety its given load, and to take it without breaking 
down over a bad as well as a good road, or even acros>s a small ditch, 
or other obstacle. 

ISTow, the form of the fore carriage, and the manner of its connection 
with the hind carriage or body, influences to a very considerable degree 
the capability of the wagon to pass obstacles without hurt. Fot 
example : the fore carriage first meets any obstacle or rut to bo passed, 
and in crossing it, rises and falls or falls and rises, while the hind 
carriage is still on the original level. This action necessarily throws a 
strain upon the connecting arrangement of the fore and hind carriages, 
as well as upon their surfaces of contact, to be repeated when the hind 
wheels aiTive at the same obstacle. In most wagons, the connection 
between the fore and hind carriages is by a long vertical main pin ; and 
the surfaces of contact, -wheel plates or otherwise, are at some distance 
around or in front and rear of the point of connection. This being the 
case, it is evident thaf the strain in question will be less in proportion 
as the distance from the main pin or point of connection to the surface 
of contact is decreased, and also as the play of the pin is increased. 
(The strain upon the pin itself will, of course, increase with the amount 
of play allowed to the pin). Thus, the more nearly the beaiung surfaces 
of the fore and hind carriages approach to unite in one point — ^as they 
do in a limbered wagon — and the more play there is at the point of 
connection — as in the description of wagon just named — the more 
strong will the wagon be for passing broken ground. 

To reduoiug the bearing surfaces in an ordinary wagon — i.e,, one 
without limber — to one point, there are, however, objections ; namely, 
that so doing decreases the stability, and under certain circumstances 
admits of the likelihood of the wagon body being much strained. 

Stability. 

The next essential quality in a wagon, is stability ; that is to say, a 
wagon should not overturn when tilted sideways through a considerable 
angle. As has just been stated, having the hind carriage bearing upon 
the fore carriage at only one point decreases the stability ; because then 
the base formed by joining the bearing points of the body is a triangle 
outside of which the vertical through the centre of gravity will soon 
fall, supposing the carriage to be gradually tilted over * and of course, 
as soon as this happens, the wagon upsets. 

We have, however, already seen that one bearing point between the 
fore and hind carriage makes a wagon much better adapted for going 
over rough ground. From this, and what has just been said aboul} 
stability on three bearing points, it would appear that great stability, 
and at the same time perfect constimotion as regards strength, are 
incompatible, but that one quality must be more or less sacrificed to 
the other, unless the wagon be made of the form of a limbered wagon, 
similar to a field gun-carriage or gun ammunition wagon. 


mM soYAii" Awmmm imotutiok* 


8S7 


Mobility. 

Witli regard to tlae third requisite in a wagon^ the conditions which 
influence the draught have already been suflSciently clwelt upon when 
speaking of artillery carriages. The height of the hind wheel of trans- 
port wagons varies usually from 4 ft. 2 in. to 5 ft. The greater it is^ the 
more advantageous for draught; but a high wheel carries with it the 
evil of increasing the height of the bottom of the wagon for loadings 
and diminishing the stability. The height of the fore wheel should be 
also as great as possible^ for ease of draught. In most wagons, the 
height of the hind wheel being .determined, that of the fore wheel is 
made a maximum consistent with locking under, so that the wagon 
may be able to reverse in a short space ; in some wagons, however, the 
latter is sacrificed, and the fore wheel made of equal diameter to the 
hind. 

Dueability, &c. 

The remaining essential qualities of a wagon need no comment. 

Oaets. 

Carts are used for transport as supplementary to wagons ; for they 
furnish convenient means of moving small loads. They could not 
entirely take the placepf wagons, for their capacity is not sufficient ; and 
even if made capacious enough, so many more carts than wagons would 
be required, that columns of route would be too long. Carts have, 
however, another and more serious defect — viz., that of being much 
more fatiguing to the shaft horse, not only from the amount of weight 
which must necessarily be thrown upon him, but from the jolts or shocks 
which, more or less, are communicated to him as the cart passes over 
rough ground. The position of the centre of gravity of the cart (and 
load) is the only point which needs particular notice in the construction. 
It should always lie to the front of the axis of the axletree, and only so 
fiir so as to throw a moderate weight upon the shaft horse. It might, 
at first sight, be supposed that it would be better to balance the cart 
exactly on its axletree, and not have any pressure upon the shaft horse 
when the cart is at rest. If, however, this was done, it would he found 
that the inequalities of even a tolerably good road would produce such 
jolts that the horse would be more fetigued than with a constant 
moderate pressure upon his back. 

Speings, 

The advantages obtained by the addition of springs to a wagon or cart, 
are lightening of the draught/^ and saving to the carriage and load 
in passing over rough ground.^^ In order that a wagon or cart without 
springs may surmount each successive obstacle of a rough road, both it, 
and as a consequence its load, have to be raised to the height of the 
particular obstacle as the wheels pass it. Suppose, now, the same Wfigon 
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or cart to be fitted with springs. Tbe body, witb its load, will not have to 
be raised to the height of each obstacle ; for, as the wheels sumiount 
it, the springs will yield to some extent, consequent iipon their pliancy 
and the vis inertia of the weight above them. In this manner it arrives 
that much less exertion is required to make a wagon with springs pass 
over an obstacle of given height, than to make the same wagon without 
springs pass it. In other words, the draught of the spring wagon is 
the easier. Springs have also the advantage of saving the wagon and 
its load. They do this by lessening the shocks due to the badness of 
the road, acting not only by reducing the height due to an obstacle 
through which the body must rise and fall, but also by rendering the 
blow less severe ; in fact, they convert what would otherwise be a blow 
into a pressure. 

On the fore carriage of a wagon, springs are particularly useful ; as 
they allow of some yield when, by reason of the unevenness of the 
ground, extra pressure is thrown upon any part in particular of the 
bearing surfaces. 

Two comparatively slight disadvantages accompany the use of springs. 
One is, that the body is not so perfectly rigid over its axles as if without 
springs — some slight lateral motion of the body and load above the 
axles being a necessary consequence of the nature of the connections ; 
the other is, that the use of springs necessitates the bottom of the 
wagon being rather higher than it otherwise need be. Both these 
points affect the stability, and the latter also convenience of loading. 

It may also be urged that the addition of spilngs renders the con- 
struction of a cart or wagon more complicated and delicate. No doubt, 
to some extent, this is the case; but the springs used in the service— 
viz., the semi-elliptical — are simple in construction and easily repaired. 

Springs on a wagon or cart should be of such strength that, with the 
full load and the wagon at rest, they should not yield more than half 
the distance (measured along the radius of the spring at the centre, or 
over the point of attachment) through which they would have to bend 
to become straight. 

The strength of a steel spring is proportional to the number of leaves 
and to the width and thickness of each leaf, while it is inversely pro- 
portional to the span. Bounded, no doubt, upon this, and upon the 
results of experiments, the following formula, which give very good 
approximations to the truth, were given in the Engineer of 
January 12, 1872.:— 

Let s = span or length in inches of a spring, 
h = breadth in inches of a leaf, 
t = thickness in sixteenths of an inch of a leaf, 

% = number of leaves, 
c = a constant, 

then, the working strength of the spring in tons = where 


c = 11*3 ; and the elasticity or deflection per ton of load ; 
where c =: *105. 


/ X c 
4 X X ^ 
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In tlie transport heavy spring wagon (made by contract), which has 
second class wheels and axles and takes a load of 2 tons, in a hind 
spi’ing we have 

« = 43r 

5 = 2i" 
t=i" 

« = 10 Q” 

|-x(4)^x]0 

Therefore the working strength of the spring = ~ 

=: '73 toHy or f-Jf ton; while^ supposing the distribution of the load 
over the axles to be in the proportion of 1 on the fore axle to 2 on the 
hindj the actual load upon the spring = | of li tons = f ton, or f-gu ton. 


Also, for the same spring’, the deflection per ton of load ; 


(¥) 


X *105 


x{4)^xl0 


= 6^'‘002 ; or for the actual load of f ton upon the spring == | x 6*002 
=: 4'^;001, which exceeds by 0'^*626 half the amount of deflection 
required to bring the spring straight— which latter, as already men- 
tioned, .ought not to be exceeded. ■ , 
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NOTES ON AKTILIEEY TACTICS. 

nr 


LT.-COL. W. J. WILLIAMS, C.B., KA, 


Attack. 

1. The fire of artillery from a distance would not inflict mucli 
loss upon an enemy awaiting our attack. 

Villages, detached buildings, walls, and even entrenchments might 
be more or less ruined by our fire from a distance ; but except in the 
case of setting a place in flames and making it untenable, we should 
have almost wasted much ammunition. The power of the defence 
would be very little impaired. The enemy would not let his men 
remain in any place we cannonaded : he would mark his front, in the 
open, only by guns at full interval and infantry in extended order : the 
intended defenders of places in his line, his supports, and all his real 
strength, would be retired out of the zone of our fire. Prom a distance, 
we could not suj0B.ciently well note the movements within his lines 
which the enemy would make to withdraw his people from our fii’e* 
A well directed fire of shell or shrapnel takes effect upon only a narrow 
belt of ground* Except where his guns stood in action, or where a 
few infantiy might lie in extended order, the enemy would take care 
to avoid the dangerous ground with all his people. 

2. It would' be advisable to commence a battle with cannonade ai? 
a moderate range. 

The front of an enemy in position would always be marked, at least, 
by guns placed in first line to fire upon us as soon as we should come 
within range. It Would be well to engage at once an artillery duel 
with those guns of the enemy, and at the same time to cannonade any 
places in his line* Our principal object in this cannonade and artillery 
combat, would be to occupy the attention of the enemy along his line, 
whilst we should reconnoitre the field of battle and form our plan of 
attack, and our infantry should be coming up into hand from the rear* 
Although the harm which we might do to the enemy, by burning or 
ruining his places, weakening his artillery, and firing upon any infantry 
or cavalry who offered us a target, would not be our principal object in 
this preliminary cannonade, our guns ought to be advanced to within a 
moderate range, that we might not expend much ammunition without 
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obtaining some material results* Regarding only tlie due economy of 
ammunition^ we ouglit not to fire upon the guns of the enemy at a 
gTeater range than 1700 yds. Considering^, on the other hand;, that 
guns once placed in action ought not to be retired; and that our object 
here would not be quickly to obtain decisive results which could only 
be gained at a great sacrifice, we must be careful not to approach too 
near. It would seem to follow that our guns ought to come into 
action at ranges of from 1500 to 1700 yds. 

3. It would be necessary to cover an infantry attack by artillery at 
.a. short, range.' . 

The infantry fire of the defence would be superior to the infantry 
fire of the attack. * The infantry and artillery fire of the defence would 
be so superior to the infantry fire of the front of the attack^ that the 
infantry, advancing in the tactical formation best suited to their enter- 
prise and to the nature of the ground, would be shot down until they 
were disorganised, disheartened, and defeated, if the covering fire of 
artillery, did not effectually aid them. The infantiy could be effectually 
aided only by artillery at a short range: Our guns must be placed so 
near to the enemy as to have an easy command of the ground over 
which he must advance his supports and reserves ; and so near, as to 
be able to fire across the flank and front of our infiintry until a late 
moment of the attack. The nearer our guns were to the enemy, the 
more effectually we could seai’cli his position, and the longer could wo 
continue to fire across the front of our attack. On the other hand, wo 
must beware of making onr guns a useless sacrifice. Having regard to 
these opposing considerations, it would seem that guns, to cover an 
infantry attack, ought to advance to within from 1000 to 800 yds. of 
the enemy. 

Artillery thus advanced would always suffer severely ; but this would 
be the only way to use artillery decisively in aid of a.n infantry attack. 
The loss to the guns would not be so great as may, perhaps, bo 
imagined. The guns must not rashly be sent out to where they might 
fall into an ambuscade. They could, generally, soon after their arrival 
in position, be protected by infantry skirmishers in front of their outer ■ 
flanks'; and their advance ought to be so timed that they would not be 
in action for ten minutes before the enemy had to deal with our infantry 
approaching to close quarters. 

4. The best combination of the two arms would be when infantry 
attacked on a front of one battalion, and artillery, on botk flanks, 
covered the infantry at a i‘ange of from 800 to 1000 yds. 

Taking the front of the infantry attack at 400 paces, guns placed 
400 paces wide of the infantry and 1000 yds. from the enemy, could fire 
across the flanks and front of the infantry, so as to strike the enemy in 
ills front at a point opposite to the centre of the attack, until the head 
of the attack was within about 300 yds. of the enemy ; and the guns 
could continue to fire across the flanks of our infantry, so as to strike 
the front of the enemy opposite to the flanks of our attack, and the 
supports and reserves of the enemy opposite to the centre of , the 
attack, until our infantry were witMn charging distance, , 
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There could be nothing better than this^ unless the enemy should 
suffer our guns to take up a position whence they could enfilade him. 

5. There could be no proper combination of the two arms if tlio 
infantry were to attack on a greater front than the front of two 
battalions. 

If the infantry attack were made on a front of three battalions^ or of 
1200 paces^ guns placed 600 paces wide on a flanks, and at a distance 
of 1000 yds. measured perpendiculaily to the front of the enemy^ w'-oulcl 
be firing at a range of 1400 yds, upon the front of the cneniy opposite 
to the centre of the attack ; and the guns could not coiitinuo to fire 
upon the front of the enemy opposite to the centre of the attack after 
the head of the attack had come to within 500 yds. of the enemy. The 
guns could not be placed so as to cover the advance of our infantry to 
close quarters. 

Defence. 

6. The divisional artillery ought^ for the most part^ to be placed in 
front; in line with the foremost infantry; on the ground intended to be 

^defended. 

Guns ought to be placed in front, that they may fire upon the enemy 
as soon as he comes within range, and that they may never be pre- 
vented from crossing their fires in front of the defence. The use of 
guns in a line attacked by infentry is to prevent the enemy from 
forming his supports and reserves in column. If we liad no guns in 
front; the enemy would advance his supports and reserves in columns. 
Columns, preceded by a thick firing line, would be his safest formation 
under musketry fire ; and the pressure and rush of his columns would 
be hard to beat in the assault. 

Guns ought generally to be distributed along the front of a position 
in the proportion of one battery to two battalions. There might be 
favourable points where it would be advantageous to place more than 
one battery ; and there might be more than the length of two battalions 
of front, whei’e it would be useless to place guns. 

7. Guns placed in front of a position ought not to bo retired in face 
of an infantry attack. 

The gnns ought not to be retired, because they most clearly mark 
the line of the defence ; because their withdrawal must unsteady and 
discourage our infantry at a critical moment ; and because they would 
be wanted in front. The guns must be served to the last. 

The teams might be unhooked and retired. Infantry could lie 
between the guns, and close up in their rear, to protect them. The 
attack of the enemy would make for the infantry between the batteries, 
and not for the batteries themselves* 


22 , 1873 « 
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ON THE 

INFLUENCE OF THE WIND ON THE FLIOHT 
OF PEOJECTILES. 

BY 


MAJOB 1. MAITLAND, E.A. 


Since tlie introduction of rifled guns lias enabled its to shoot with , 
considerable accuracy^ it lias become a matter of importance to eli- 
minate, as far as possible, the causes of incoiTectness of either range or 
line in artilleiy practice. One of the chief of these causes is the force 
of the wind ; and an endeavour is made in this paper to supply the 
means of making the requisite corrections, so that wo may be able to 
foretell how much our range will be increased or diminished by the 
wind, and what allowance to the right or left should be made in the 
direction of the projectile. 

The correction for range was a very difficult matter to deal with 
before the publication of Professor BaslifortlPs valuable tables ; and, 
owing to the varying ratio of resistance to velocity, when the latter 
was high, could not bo made with the desired accuracy. The lateral 
correction appears to be a simple mathematical problem, and may, 
perhaps, be already worked out elsewhei^e y though I am not aware 
that it is so. 

For practical purposes, it may be considered that wind is simply air 
moving horkontally with a measurable velocity, which we will call 7F, 
It is assumed to move uniformly in a straight line ; that is, to retain 
its direction and velocity during the flight of the projectile.. We may 
correct the practice for range and accuracy, even if the wind he gusty, 
provided that the force, direction, and duration of the gusts be 
observed. 

Assuming, then, that the winS ^is blowing with a uniform horiisontal 
velocity /T, in a direction making an angle I) with the direction of the 
line of sight of the gun, we have to determine its effect on — 

(1) The range, 

■(2)- The line. , , ■ 
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Resolving the velocity of the -wind parallel and pei‘pendiciilar to the 
line of siglitj we have for the.poi’tion which, affects the range^ 

F^cos 2) cos 

and for the portion which affects the line^ 

J^sin D. 

Since the wind is assumed to move horizontally^ it will not affect the 
height above the earths surface to which the projectile will rise j and 
therefore the time of flight will remain practically nnafiectcd thereby. 
Supposing the sliot to start with a velocity V, and the resolved part 
of the wiiKPs velocity^ cos J5 cos to be in the same direction in 
which the projectile is travellings then the latter will evidently encounter 
the resistance of the air due to the difference between the two velo- 

* cities; that iSj 

F--- F-cos D cos i?. 

Should the resolved part of the wind^s velocity^, IF oob D cob be 
blowing in the direction opposite to that in which the projectile is 
moving, then the latter will meet with the resistance due to the sum of 
the two velocities; that is, 

* F 4- F cos D cos F. 

That part of our problem which concerns the range, may now be thus 
stated: — 

'“F’=: velocity of wind in feet per second, 

23 = angle between direction of wind and line of sight, 

F = muzzle velocity of projectile in feet per second, ' 

Given / ^ = diameter of do. in inches, 
w = weight of do. in pounds, 
t = time of flight in seconds, 

^^E^ angle of elevation of gun. 

To find the range. 

First, let the resolved part of the wind^s velocity be with the projectile. 
Taking Professor Bashforth^s work on the Motion of Projectiles,^^ 
we turn (for ogival-headed shot) to Table IX., and there look out the 
number of seconds placed against the velocity equal to F— W cob 2) cos E. 
Multiplying the given time t (if not known, it can readily be calculated 

from other tables in the same book) by we add the product to the 

time found in Table IX. ; opposite the sum of these times we find the 
velocity remaining when the projectile arrives at the mark. Turning 
now to Table VIII., we find given the distance passed over between 
the niuzzle velocity (F— W cos J9 cos E) and the final velocity as just 
found .in Table IX. Calling this distance 5, we then divide 8 by 

, and we have the distance through the air that would be travelled 


^ M being the angle of elevation. 
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by a sbot of tbe given proportions in tbe direotion of tbe axis of tlie 
gun^ starting with, a velocity equal to F" cos -0 cos cluxhiig a 
time t. 

But since the tables are calculated for horizsontal ranges^ we must 
multiply our result by the cosine of the angle of elevation, which 
gives IIS 

ScosB 

and this is the true horizontal x^ange throitgli the m\ 

But the air is in motion, and therefore to find the true horizontal 
range over the eai'th^s surface we must add the distance travelled by 
the aircluring the flight of the shot. This will give 

cos .S' 4- cos D j 

which is the required range under the given conditions. 

If the wind be acting against the projectile, we must start with 

V 4- W cos D cos M, 

w 

and must subtract Wt cos I) from 8 cos B -y, . 

Cv 

For the sake of example, I give a table constructed from some practice 
with the 40-pr. E.M.L. gun. The estimate of the wind^s force is made 
by the ofiicer conducting the practice, and is therefore liable to error. 
To register the force and dn*ection of the wind with accuracy, it would 
be necessary to place an anemometer near the range, and to observe it 
during the actual flight of the shot. 


Table taken from Fractice with 40-y;f . R.M.L, Gnu at Shoektri/ness, SlyliU, ver^ 
Heal; rijllng^ 1 turn in 35 cah* ; diameter of ])Tojectile^ 4*67^^’ lengthy 13 ‘5 3"; 
capacity, 3*187 lbs. ; weight em^ty, 35*312 lbs. ; brand of2^owdei\ 1LL,G. 1629, 


Bate. 

Xafcure 
and weight 
of projectile. 

2Io. of rounds. 

Charge. 

Elevation, 
(corrected) . 

Observed 

range. 

Time of flight. 

Calculated 
mii 2 zle veloc. ’ 

Wind. 

4^ 

^•2 

O ss 

Beinarks. 




lbs. 

o , / 

yds. 

secs. 

f.s. 



yds. 











Wind light, and 

22. 3. 72 


10 

7 

5 3 

2317 

6-8 

1274 

See remark. 

4*5] 

all round compass; 


'S) ■■ 









1 

average about wf/, 
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10 3 

3S90 

12*6 
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15-0 
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t: 

0<)O 



S. 4. 72 

% 

6 

n 


3769 

12-4 

u 

a 

\ 

34-8 1 

Wind probably a 
little more than 3. 


§ 








3iiO 



8. 4. 72 

§ 

o 

10 

n 

2 6 

1 

1200 

3*2 

n 

4 

V 

1-6] 

' , j 

Wind probably a 
little less than 4. 
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The first thing we haye to do is to calculate our miizzlo yolocity^ 
which will be the same (or yery nearly so) in each caso^ since the 
charge and brand of powder are the same. We have^ in the first case^ 
a series of observations^ comprising ten rounds^ whe3*e the cfrcct of tlie 
wind is practically ml, and therefore we will select this case to give ns 
the muzzle velocity. 

log - = 9-7531, 

w 

t =: 3*851 secs, (reduced time), 

range x secant 5® 3' X — = 3952 ft, (reduced range). 
w 

Let ns try 1300 f.s. first for the velocity. Opposite 1300 in Table IX. 
is 1*258 secs. 

1-258 4- 3*851 = 5109. • 

Opposite 5*109 we find 896*6 as the remaining velocity. 

Turning to Table opposite 1300 we ha\re 1865. 

1865 + 3952 = 5817. 

Opposite 5817 we find 899*1 as the remaining velocity. Thus our 
velocity has diminished more rapidly in the time travelled than in the 
space travelled. This shows that we have taken our velocity too high. 

Let us try 1274 as the muzzle velocity. Proceeding as before^ we 
shall find that each table gives 891*6 as the final velocity ; which shows 
1274 to be correct. 

This method of approximation comes out much more i*eadily, after 
a little practicGj than would be at first supposed^ and is^ I believe^ 
exceedingly accurate.* 

Sir Henry James, E.E., in his work on meteorology, gives the 
fallowing notation for the velocity of the wind : — 

f.s. ■*■■■■' ■ 

1 = 7*071 miles perhour = 10*37 
2 = 14*142 « = 20*74 

8 = 21*213 « =31*11 

4 = 28*284 « = 41*48, &c,, &c., 

and this notation is, I believe, Uvsed at Shoeburyness. 

Employing these data to correct the other observations in tlie table 
of practice, with regard to the wind, we have in the second series, 
comprising four rounds, a wind directly in favour of the projectile. 

/. cos i)= 1, 

cos ^=10*21 f.s., 
rcosJ?= 1263*79. 


I Iiape tbat Professor Bashforth will pardon me for thus using his tables. My apology must 
be that I have found them very useful in this manner, as well as in the determination of the effect 
of the wind on the range. 
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Opposite 1263’79j in Table IX.^ we have 

1-419, 


giving 8*556, 

oi^posite wMcli we find 769*75 as remaining velocity. 

Turning to Table VIII., we have 

opposite 1263*79 tlie value 2069, 

769*75 . 8719, 

and /S' = tlae difference = 6650 ft. 

8cq%E^z=i lis’ei, 

Wt= 130'7, 

11691-7ft. 

Tlierefore the ti’ue range ■will be 889 7'2 yds. It is, in fact, as observed, 
3890 yds. . 


Per the third sei’ies, comprising six rounds, we have 

' Ls.. 

7F COS i? COS J? = 15*32, 

. • . F 4- cos D cos B = 1289*32 ; 

because tbe direction of tlie wind is opposed to that of tbe projectile* 

Proceeding as before^ we arrive at 776*6 as tbe final velocity, wbicb 
will give 

ft. 

S cos B%,= 11510 
less W cos Bt = 193 

11317 ft* 

Tberefore tbe true range will be 3772 yds., and it is observed as 
3769 yds. 

If there were no wind, a reference to tbe tables will show us that tbe 
range of tbe 40-pr., under the above conditions (except as to wind), 
would be 3842 yds. ; so that the correction applied for the wind will in 
the second series be 55 yds., and in tbe third 73 yds. 

In the fourth series, comprising ten rotinds, fired at an elevation of 
2° 6', tbe wind, as estimated, gives a range of 1211 yds., tbe obseiwed 
range being 1200. 

These results are very close, when it is considered bow rough a 
method is employed for the registration of tbe wind. In tbe fourth 
series tbe wind was probably less, than 4, and in tbe third it appears 
likely (from tbe large deviation) that the wind was more than 8* 
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We have now to consider the effect of the force of the wind on the 
lino 01 nighty and to calcnlato the doYiation from tliis cause. 


Let jf? 
A 


: pressure of wind in pounds per square foot^ 

•• area of longitudinal section of shot in square feet | 


then^j^ will represent the pressure of wind on side of shot tendino- to 
turn it out of the original line of flight. 

If the shot were perfectly smooth, the effect of the wind on its side 
would he fyii • hut since the sraface of the projectile is rough, both at 
tho sides and at the base, and as it is, moreover, furiilshed with 
numerous studs, I have estimated that the pressure will he fairly repre- 
sented by 2^ A ; and from the calculation of many practice tables I 

believe this to be practically accurate. 

velodt;^f mnd*^™^^’ following ratio of pressure to 

= •005^2 in miles per hour; ■ 

or^ = in f.s. 

Now, if we regard the wind as a constant force blowing across the 
range and acting uniformly on the projectile, we shall have a curve 
resembling a parabola as tile path of the latter; and for heavy shot and 
short ranges, or light winds, this method would give tolerably accurate 
results, and would only require the simple formula 

S=^j) sin D 

■ ■ 

s=: deviation in ffc. 

^ This equation ivS not accurate enougli for light shot and hio-h winds 
since the wind communicates a certain amount of sideways or crab-like 
velocity to the projectile, and would ultimately cause it to travel as fast 
across the range as the wind itself is travolliiig\ 

It is clear^ then^ that the pressure of the wind on tlie ni* FUa 
shot IS that due to the difference between the sideways velocity of the 
latter, and the velocity across the range of the formei* ^ ' 

a to 

as the difference between velocities of wind and shot across the rana’e • 
and thus, to iind the pressure, we have ° ’ 

2> = •00233438 (W sin 2) - 9)3. 

projectile, 

figv.fJiw, 

; 

w 

where « is a constant for each nature of projectile. 


./= 
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We Iiave^ tlien. 


/= ~=:a(JF sin B-vf; 
it 1 1 


Integrating^ 


• * 55 ; ”■ a {W sin 
.1 1 


a fFsiuD-^v 

But it is deal’ tliat 

when j 5 == 0 then t? = o, 

1 


+ 0, 


a= 

, tz 


aWsiiiJ)' 

1 1 

aF'sinD 

Disentangling we liave 


'0'=zTF m\D • 


JFsmD 


ds 


atW sin D + 1 dt 


Integrating, we obtain 


8^W^m.Dt loge {atW sin D 4* 1) + ; 

a 

and when i'=^o then ^ = 0 , 
and (7'=:o; 


and thus, substituting its value for we have 


Deviation in ft. = W sin Dt — — ^ log^ 1 - 

•00^3243S4£;^ "" \ 




+ 1 


In this formula, the first term of the right hand side of tlie equation 
gives the amount of distance travelled by the wind across the range at 
any given time t from the >starting of the projectile ; and the second 
term gives the amount of space lagged behind by tlie vshot at that time ; 
the difference being, of course, the actual sideways travel of the shot. 

In the third series given in the table of practice, taking the wind 
at 3, as estimated, the formula would give the deviation due to this 
cause as 12‘8yds., reducing the observed deflection to 22 yds., against 
15 in the second, series. It appears probable, as before mentioned, 
that the wind was really rather more than 8. 

I append a second table, showing the results obtained by applying 
this formula to the correction of practice for accuracy. The wind was 
evidently observed with great care by the officer conducting the 
practice, and its frequent shifts are, no doubt, faithfully registered. 
An inspection of the table clearly indicates, however, that to record 
accurately the force and direction of the wind during the actual flight 
of the shot, an efficient instrument is absolutely necessary. 
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Tcthle icihcTt f TOM Tfctctics with ^'h-'pT, 1131^1/. co^woTied Quu at BIio^huT^ 7 iess,foT 
trial of wood Tangent Scale inclined at 2° 16' to the vertical Diameter of 
Frojectile, 6*22'V length, 16"; weight, 64*5 14, 8. 73. 


Time of 

flight. 


Observed 

deflection Wind, 
left. 


Deflection 


Mean = 9*43 


Corrected 


wM. deflection. 


Mean « 10*76 


Mean = 6*35 


Bemarks. 


The elevation 
was 12°, and 
the range 4300 
yds, ; muzzle 
velocity not 
known*. 


Tlie elevation 
was 8°, and the 
g.Q range 3076yds.; 
muzzle velocil^ 
not known. 
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EEPORT OP TELESCOPE SUBDOllITTEE, 

ajtd a 

SHORT DESCRIPTION OF THE INSTRUMENT 

(Br THE Makee, H. 0BXJBB, Esq., of D0bmn). 


At tlie general meeting of tlie members, Eoyal Artillery Institution, 
on the 23rd May, 1871, it was proposed by the Committee, and unani- 
mously agreed to by the meeting — 

That a refracting telescope of 7-in. aperture, equatorially mounted, 
be procured for the Observatory of the Institution, at a cost of about 
£ 500 .^' 

The Committee, at its nest meeting, on the 29th May, 1873, nomi- 
nated a Sub-Committee to take the necessary measures for giving effect 
to the above resolution, consisting of— 

PEESIDENT. 

CoL (now Major-Gen.) W. J. Smythb, n.A., E.B.S. 

MEMBERS. 

Major Haig-. [ Capt. C. O. Bbowne. 

Capt, Eoed. I Lieut, (now Capt.) Sladeit. 

Capt, Burnaby, 

The vacancies on the Sub-Committee afterwards occasioned by the 
retirement of Capt. Burnaby and the lamented death of Major Haig, 
were supplied by the appointment of Capt. W. H. King-Harman as 
Secretary, and Capt. P. Duncan, M.A., &c. 

The Sub-Committee at once placed itself in communication with the 
makers of large telescopes, and also sought the advice of gentlemen 
actively engaged in the use of such instruments. One of the members 
was enabled, through the obliging kindness of Dr. Huggins, to examine 
the 15-in. refractor lately constructed --for the Eoyal Society, and 
entrusted for special investigation to his care. 

After careful consideration, the Sub-Committee decided to commit 
the construction of the telescope to Mr. H. Grubb, of Dublin, who had 
given so much satisfaction in tho we of the instrument Just named, 
and of others, 
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A detailed agreement was accordingly drawn out with Mmj in the 
preparation of which the Snb-Oommittee was most ahly assisted by 
Warren De La Rue, Esq.; V.P.S.S.^ who fiirther permitted them to 
insert a danse providing that no part of the price of the teles^m^^ 
was to be paid until the instrument was examineci and passed by him. 

The tdescope was to have been finished by the end of August; 1872; 
but various causes prevented its being actoally mounted in its place in 
the Observatory until the end of December in that year. 

One of the causes of delay is noteworthy; as it appears not to have 
been ’ encountered before — yi^,^ variation in the performance of the 
objeot-glasS; caused by variations of temperature; and traceable to the 
constitution of the material. The process of re-annealling the glass 
having been tried without effect; a new glass had to be obtained from 
the makers — Messrs. Chance; of Birmingham. 

As in July; 1872; the telescope was all finished with the exception of 
the object-glass; permission was given, to Mr. Grubb to bring it over 
from Dublin; and proceed with its erection. It was then discovered 
that the base upon which the pier of the telescope was to rest; was in 
contact with the floor of the equatorial room; and was also unsafe. 
The old stones forming the upper surface of the base were taken away, 
and a fine block of granite— obtained from the Dockyard by the 
courtesy of the Royal Engineer Department— was laid in their place. 
The work; which demanded much skill and patience for its execution; 
was admirably performed by a squad of gunnerS; under the immediate 
direction of Major Betty; R.A. 

The new object-glass being finished; and all other preparations being 
completed; the telescope was put together ill its place in the last days 
of November; 1872; by Mr. Grubb ; but the weather continued for many 
* weeks most unfavourable for observations. 

On the 4th of February; 1873; Mr. De La Rue was able to give the 
instrument a preliminary examination. He pronounced most favourably 
on its construction generally; but noted some small mechanical defects 
which it would be desirable to rectify before testing its optical quaJities. 
His remarks were communicated to Mr. Grubb; by whom they have 
been acted oii; and the telescope may be said to be now quite complete. 
There now only remains to test the object-glass. 

The state of the weather; and Mr. De La Rue^s indisposition; have 
prevented hitherto any real judgment on this point. Pending its 
determination; which the Sub-Committee is sanguine will prove highly 
satisfactory; and in recognition of the ingenuity and skill evinced by 
Mr. Grubb in the construction of the instrument; the Secretary was 
authorised to pay him; on account; £250. 

In now handing over the telescope to the Committee; R.A. Institu- 
tion; the Sub-Committee begs to express its sense of the forbearance 
of the members at the delay in the accomplishment of its ta,sk. To the 
interruptions inseparable fxxun the construction of an instrument so 
accurate and complicated; have been added the special causes of delay 
stated above. The Sub-Committee; while it has never ceased to urge 
on the progress of the work; has kept in mind; as of primary importance; 
'the excellence of the ihstrument. 
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In conclusion, tlie Sub-Oommittee would venture to suggest that this 
valuable instrument should, together with the rest of the Observatory, 
be placed under the charge of a small Sub-Oommittee, composed of 
officers conversant with the use of instruments ; and that a competent 
person — ^N.O. officer or civilian — ^be placed in direct chai’ge of the 
instrument, the necessary sanction to be obtained for his residence 
in the building, and the removal of the two Institution orderlies. 

W. H. KING-Hil^MAN, 
Capt. E.A., 

Secretary, 

■'WOOLWICir, 

May 5, 1S73. 


Tlie general form of the 7 -in* equatorial recently erected for the Eoyal Artillery 
Institution, Woolwich, is the same as that of the 15 -in. equatorial erected for the 
Eoyal Society at Br. Huggins’ Observatory (Tulse Hill, S.W.), and the 15-in. 
and 12 -in. eqiiatorials now in course of construction by the same maker for the 
Lord Lindsay and the University of Oxford respectively. It has the advantage of 
combining great steadiness with circumpolar motion from horizon to zenith* 

The ohjedke is 7 ins. aperture; but as the components are cemented, the 
light transmitted is about equal to a 7-f uncemented objective. The focus is 
about 9 ft. 

The teleBcope is supplied with two finders of 24 ins. aperture ; bifilar micro- 
meter; transparent position circle, and arrangements for dark and bright field 
illumination of micrometer wires, as described in the following paper, which was- 
read before British Association, 1872, by Mr. Howard Grubb; also convenient 
arrangements for final balancing of tube, &c. : — 

‘‘ The rack and pinion tube carrying the eye-piece or micrometer revolves freely 
in the casting which forms the lower end of the telescope tube, and carries a brass 
plate (all cast in one piece), on which is cemented a fiat ring of plate glass, muffed 
on back, and in front varnished with an opaque varnish. Through this varnish 
the divisions are cut, so that on being illuminated from behind, the divisions appear 
bright upon a black ground. The vernier is similarly treated, and the whole of 
this circle being covered with a cap, with a glazed window only sufficiently large 
to expose the vernier and about 15^ of the circle, is protected from possible injury 
and is read most conveniently through this window, being illuminated by a beam 
of light constantly directed upon it from a lamp hanging on end of the declination 
axis, as will be afterwards explained. 

“ Between the fixed casting which forms the end of the telescope tube and that 
which revolves in it is another metallic circle cut into 360 teeth on edge, and with 
90 holes drilled accurately on face : into the teeth on edge is geared a screw which 
is mounted on fixed casting, one revolution of which is of course equal to an 
angular movement of 1®. 

‘*ln the other (outer) moveable brass circle is mounted a steel pin working up 
and down in a small cylinder ; this pin, being pressed down by a small spiral spring, 
enters into one or other of the 90 boles in the inter^mediatc circle, and thus clamps 
the whole eye-end to the intermediate circle, in which condition a slow motion is 
obtained by the endless screw. Wlian it is desired to move the eye-end through 
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cliaracters of the illuminatioE are under complete control of the observer while 
actually observing. • 

One other matter is perhaps worthy of note. 

‘‘The want of a convenient, method of mapping nebnlge or faint stars by a reti- 
culated diaphragm of bright lines in the field of view has long been felt, and the 
various methods of using diamond scratches on glass or illuminated lines are 
subject ' to objection, and troublesome to manage. A simple method of using an 
image of such a diaphragm instead of the actual diaphragm itself^ here suggests 
itself. 

“ Eeferring to the portion of the rays used for bright field illumination, and 
shovni in Fig. 1, suppose the small diagonal mirror, to be replaced by an 
equally small prism, having such a convex power that it forms an image of any 
object at the end of the decimation axis exactly in the same plane as the image 
formed by the objective; then any kind of reticulated diaphragm of bright lines on 
dark ground can be placed on the end of the declination axis which would have a 
suitably prepared carrier for them, and their image would be seen in the field of 
the telescope of any colour and any intensity desired.’’ 

The right ascension circles are 8 ins. diameter, divided on palladium alloy to 
% minutes of time ; the lower circle fixed to polar axis, and read by opposite 
verniers to ^ seconds (time), and the upper (adjustable, and carried by clock) read 
for sidereal time by opposite fixed verniers, and differentially for actual right ascen- 
sions by eight verniers on lower circle. 

The declination circle is 15 ins. diameter, divided on 12-caret gold to 10^ of 
are, and read — 

{d) By rough setting reader from eye-end, 

(5) By opposite micrometer microscopes, subdividing divisions of arc to 
single seconds. 

The illimination is altogether supplied by one lamp, hanging on enffoTSed^^ 
axis by a universal joint. 

This one lamp supplies illumination to the declination circle in three places, 
position circle in one, and the reflectors for illuminating the wires of micrometer in 
both dark and bright field illuminations. 

The chcJcworJc is regulated by the most approved form of governor, and is 
supplied with means of altering its rate without stopping, also lunar wheels, to 
change motion of telescope instantaneously from sidereal to mean lunar. Tlic 
clock drives telescope by a square-threaded screw ground into a sector of long 
radius, and cut most accurately according to the method of cutting teeth of sector 
of great Melbourne telescope (described in “Philosophical Transactions” by 
Bev"^ Dr. Eobinson, P.E.S., and T. Grubb, F.E,S.) 

The frameworh of mounting is altogether of cast-iron to within 3 ft. of iioor 
level; the framing being made in three parts, and having convenient arrangements 
for adjustment in latitude and meridian. 

The following nine operations are accessible to an observer while actually 
observing: — 

1 Sz; 2. Clamping and slow motion in right ascension. The clamping by cords ; 
the slow motion by either of three methods — 

{a) Hook’s joint handle from right ascension slow motion screw, which 
connects right ascension sector and clamp. 
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(b) By a button at eye-end of telescope, from wliicli tlie motion is 

carried by a system of bands to a pulley on same rigiit 
ascension slow motion screw. 

(c) Or by an endless cord from a pulley on clock sliaft, wlixcli acts on 

a pair of differential wheels, producing a slight acceleration or 
retardation of clock’s rate, 

[N.B, — Inasmuch as this last apparatus constitutes, while not in actual use, a 
simple coupling^ to the clock shafts, it is not open to the objections to the ordinary 
means of producinof this acceleration or retardation, when the motion is carried 
through several additional wheels and pinions.] 

Z k 4i, Clmnpin^ and slo%o motion in decimation. The clamping by Hook’s 
joint handle; the slow motion by Hook’s joint handle, from a 
screw ground into a toothed sector of 18 ins. radius on declination 
clamp. “ 

5. Beading declination circle^ sufficiently for finding purposes, by a long- 
micro-telescope with right-angle prism on end. 

6 & 7. Arran genients for bringing into use the dark or bright field illumiiia- 
tioiis of micrometer as required. 

8 & 9. The regulation of botli the intensity and the color of the illumination. 

The illumination arrangements, eye-end, and transparent position circle, method 
of working right ascension slow motion by bands, and accelerating and retarding 
mechanism, are all peculiar to the instrument, and applied for the Irst time. 
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THE MOBILITY OF FIELD ARTILLERY; 

PAST AND PEESENT. 

BY CAPTAIN HIME, E.A., E.S.S. 

[Conclusion.] 


Thu tiiue is come when it is not alone fitting, but necessavj to bring to a 
close the series of papers on the mobility of field artillery. 

In the first place, the principal object for whicli these papers were begun — 
the introduction of giin-axletree seats in the field batteries — has long since 
been accomplished. 

Secondly, I am prevented by circumstances from carrying out my original 
intention of finishing the series by a comparison of the English field artillery 
with the chief European field artilleries, founded upon personal observation. 

Thirdly, since the publication of the ^^History of the Royal Artillery, 
by Captain E. Duncan, R.A., it would be labour lost to dwell upon the im- 
portance of mobility as an attribute of field artillery. In every page of that 
comprehensive and valuable history may be found proofs, tar clearer and 
more convincing than any I conid bring forw'ard; that the progress of tlie 
English field artillery has been quite as much due to the development of 
its mobility as to the development of its fire. 

I began my papers with the aphorism of General Eoy: — premier 
merite de Fartillerie, apres la bravoure des canoniers et la justesse du tir, 
c^est la mobilite.^^ I end them wuth the equally important maxim of 
Sir Augustus Erazer : — ‘^'The strength of field artillery is not to be esti- 
mated by the number of guns, but by their efficiency of movement, and 
by the skill of the men who work theni.''^ 

A1.DDESH0T, 

^ Nov. 1873. 


ADDENDA AND COEEIGENDA. 

Vol. VI., p, 433, liDe 1 from top~/bj* ‘^bravourie,’^ read bravouro.” 

» p. 439, lirie 11 from top—;/br “ bravoiirio/* read “bravoure.” 
vol. VII., p. 133, line 7 from top---/or read “ the lesson.’' 

t! p. 138, line 13 from top-^/br “bad undertaken,” read “undertook.” 
n n line 24? from top — “ bad.” 

// p. 456, line 1 from bottom— ct/iJor “ 1871,” imert “ Vol. I.” 
n p. 4C5, line 16 from bottom— “ 1871,” imevt » Vol. I.” 

n p. 466, line 2 from top of tbo “ Homarks ” in the table — for “ guns,” 

rmd^ “ 6-pi's.” 

* Vol. VIII., p. 281, line 1 from bottom*-;/!??* “ Organum,” read “ Organon,” 
n p. 290, line 21 from top-/a?* « Anglaisos,” read “ Anglais.” 
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0 ^ THE 

PRESSURE REQUIRED TO GIVE ROTATION 
TO RIFLED PROJECTILES. 

BT 

CAPTAIN NOBLE, E.E.S., &c. 

{Late B.A.) 


1. In a paper published in Vo] . III. of these Proceedings/^ 
(p. 409)^ I gave some investigations on the ratio between , the forces 
tending to produce translation and rotation in the bores of rifled guns. 

2. My object in these investigations was to show — Ist^ that in the 
rifled guns with which experiments were then being made^ the force 
required to give rotation was generally only a small fraction of that 
required to give translation ; 2ndly^ that in all cases (and this was a 
point about which much discussion had taken place), the increment of 
gaseous pressure (that is, the increase of bursting force) due to rifling 
was quite insignifi.cant. 

3. In the paper refeiTcd to, although the formulae were sufBciently 
general to embrace the various systems of rifling then under con- 
sideration in England, they did not include the case of an increasing 
twist, which has since been adopted for the 8-m. and all larger guns of 
the British service ; neither was our knowledge of the pressure of fired 
gunpowder sufficient to enable me to place absolute values on either of 
the forces I was considering. 

4. Since the date at which I wrote, an extensive series of experi- 
ments has been made ' in this country ; and the results of these 
experiments enable me to give with very considerable accuracy both 
the pressure acting on the base of the projectile and the velocity at 
any point of the bore. I am therefore now able not only to assign 
absolute values where in my former paper I only gave ratios, but also to 
show the amount by which the studs of the projectiles of heavy guns 
have been relieved by the introduction of the accelerating twist known 
as the parabolic system of rifling. 

5. Very little consideration will satisfy anyone conversant with the 
subject, that in the ordinary uniform spiral or twist the pressure on the 
studs or other driving-surface is a maximum when the pressure on the 
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base of tbe shot is a maxitnum^ and becomes greatly reduced daring 
tlie passage of tlie sliot from its seat to the muzzle of the gun. In my 
foimier paper I showed, in fact, that in a uniform twist the pressure on 
the studs was a constant fraction of the pressure on tlio 1.)a,se of the 
shot, the value of tlie fraction of course depending on tlie angle of the 
rifling ; and as it is evident that the tension of the powder-gases at the 
muzzle is very small when compared with the tension of tlie same gases 
at the seat of the shot, it follows that in such a system of rifling* the 
studs may have scarcely any work to do at the muzzle, while tliey may 
be severely strained at the commencement of motion. 

6. If, then, the defect of the ordinary or uniform system of rifling 
be tliat the studs are severely strained at the first instants of motion 
and are insignificantly strained at the instant of quitting the gun, it is 
obvious that it is possible to remove this inequality, and at the same 
time allow the projectile to leave the bore with the same angular volo- 
citjq by reducing the twist at the seat of the shot, and gradually 
increasing it until it gains the desired angle at the muzzle. In fact, if 
we know the law according to -which the pressure of the powder varies 
throughout the bore, it is theoretically possible to devise a system of 
rifling which shall give a uniform pressure on the studs throughout 
the bore. 

7. These reasons doubtless led the late Ordnance Select Committee, to 
whom the application of the increasing twist to the service guns is due, 
to propose its introduction ; and they selected as the simplest form of 
an increasing spiial the curve which, when developed on a plane 
surface, should have the increments of the angle of rifling uniform. 
This curve is, as is well known, a parabola ; and as considerable advan- 
tages have been claimed for the parabolic systeni of rifling', I propose 
in this paper to examine and evaluate them. 

I may add that I should not have given the results I now give, 
before the full experiments made by the Committee of Explosives, as 
well as some investigations undertaken by Mr. Abel and myself are 
published, were it not that several groundless assertions concerning the 
Woolwich rifling have recently appeared, and have led to much dis- 
cussion and very unnecessaiy uneasiness. 

8. The argument commonly advanced against an accelerating twist 
is based upon the fact of the shot moving slowest at first, it being 
supposed that while moving slowest the shot will require less force to 
make it rotate ; but there is a fallacy in this argument, which lies in 
confounding velocity with rate of acceleration. The shot undoubtedly 
moves slowest at first, but it acquires velocity most rapidly at first, and 
it is the gain of velocity that determines the strain upon the >stud. 

9. The first question, then, which I propose is, to determine the 
pressure on the studs of a projectile fired from a gun rifled on a para- 
bolic or uniformly increasing twist and in this -investigation I vsliall 
adopt the notation used in my former paper. 

10. Take, then, as the plane of wy a plane at right angles to the 
axis of the gun. If the angle of riffing commence at zero, increasing 
to, say one turn in % calibres, let the plane of xy pass through the com- 
mencement of the rifling ; but if the rifling do not commence at zero. 
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it will be found more convenient to make the plane o? wy pass through 
the point where the twist would be zero were the grooves sufficiently 
pi'olonged. Let the axis of iV pass through one of the grooves j and^, 
for the sake of simplicity, we shall suppose the rifling to be given by 
one groove only. Let the axis of be coincident with that of the gun ; 
let jIP (see Fig. 1) be the groove or curve des- Fig. i. 

cribed by the point P, and let F y, .0) be the ^ . 

point at which the resultant of all the pressures 
tending to produce rotatiou may be assumed to — -- — ■ 

act at a given instant. Let the angle AON = y/ Jj 

11. Now, the projectile in its passage through / / 

the bore is acted on by the following forces : — 

1st. The gaseous pressure (?, the resultant of 
which acts along the axis of z, / ® 

2 nd. The pressure tending to produce rotation, / 

Calling this pressure JS, and observing that it ^ / b 

will be exerted normally to the surface of the /y^ 7 f 

groove, we have for the resolved parts of this n Z/ ... .-I X / 

pressure along the co-ordinate axes,PcosX,P cos /X, 
and E cos v — A, /a, and v being the angles which / 
the normal makes with the co-ordinate axes. 

3rd. The friction between the stud or rib of the projectile and the 
driving-surface of the groove. This force tends to retard the motion 
of the projectile ; its direction will be along the tangent to tlie curve 
which tiio point P describes. If /a^ be the co-efficient of friction, and if 
a, y be the angles which the tangent makes with the co-ordinate axes, 
the resolved portions of this force are /a^P . cos a, . cos ft , cos 7 . 

12 . Summing up these forces, the forces which act 

parallel to x are X = P . {cos A — /a^ cos a}, **\ 

„ y „ r=:^ . {cos /A— /XjCOSft;, L ......( 1 ) 

,, ^ „ X= G + P . {cos 1/ — cos 7} ; y 

and the equations of motion are 


M . = G -f P {cos V --- fjL^ cos 7}, 


p being the radius of gyration. Equations (1), (2), and (3) are identical 
with those I formerly gave. 

13. Now, in the case of a unifoimly increasing twist, the equations 
to the curve which when developed on a plane surface is a parabola, 
may be put under the form 


. Hence 


a? = r cos ^ ; y = r sin = hr^, , , 
dx = — sin <ji , df; = r cos (f> . 
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and TO hare, to determine the angles which the tangent to the oui've 
described by P makes with the co-ordinate axes, the equations 

• — — jhUi 

■ ds — VP~+ 

ds 

dz 
ds 


cos a : 


cos ^ ^ 


cos y ; 


cos < 


h 




(5) 


14. In tlie Woolwich guns tke driving-surfhce of tho gi’oove may 
be takeiij without sensible error^ as the simpler form of surface where 
the normal to the driving-surface is perpendicular to the radius^ the 
surface itself being generated by that radius of the bore which^ passing 
perpendiculaidy through the axis of Zy meets the curve described by tho 
point P ; but in the first instance I shall examine the more general 
case, where the normal makes any assigned angle with the radius. 
Assume, then, that on the plane of the normal makes an angle S 
with the radius of the gun. The driving-surface of the groove is then 
swept out by a straight line which, always remaining parallel to the 
plane of intersects the curve described by P, and touches the right 
cylinder whose axis is coincident with that of Zy and whose radius 
= r . cos S. 

Now, the equations to the director being given by (4), and that to 
the cylinder, which the generator always touches, being 

(G) 

it is easily shown that the co-ordinates x^y of the point of contact of 
the tangent to the cylinder drawn from P parallel to the plane xijy are 

= r . cos S . cos (0 — 8), ‘‘j 
= f . cos 8 . sin (<p — 8),J 

and that the equation to the driving-surface is 


(7) 


cos 


{£“®} {5“®} 


.( 8 ) 


15. The angles wMcb tlie normal to this surface makes with the 
co-ordinate axes are given by 

(S) 


cos X : 


//diy , /d2'y~~7diy ' 

Vw+u)+u) 

with similar expressions for cos /n and cos v. But 
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Therefore the angles which the normal to the driving-surface makes 
with the axes are given by 

A . cos (i A 

cos X = — - - , 

/4s3 (sin 8)2-f-J;3 

L (9) 

COS iA = . , 

(sin 8)2^- A3 

2^; . sin S 

008 1/=— — 7- ^ -- - - . . 

(sin 

16. Substitiiting' in (2) and (8) tlae valneB given for y, v 
ill (5) and (9)^ the equations of motion become 

m.^==g-rS , (10) 

d4^ 1 v' 422 (sin 8)3 -f A®' ■v/4s2 + A3 J ^ 

If r ^ . sin 8 ^ Yii'\ 

dt^ t. (sin 8)^ -f I” + F 


sin 8 


. (sin 3)3 4. F >/4# 4 I 


and from (11); 

E: 


k . sin 8 




. \/40^ (sin 8)2 4 /^2 \/ 4^3 4 


17. To de^termine * 
From (4); 


II 

dz 

It" 



II 

-6-}ei 

%N 

. 

this value of ^ 

in (12), 

. 2.¥p2 

( 


■ .X^ ^4. 3I 

j?: . sill 8 \ \ ^ ) 

^ 1 4.:r2 ^si^^ §)3 _jl. /^S 4' ^^3 


OX'; for brevity. 




or, substituting the value of ^ derived from (10), 


^(ff. 2 ! & 2s . sin 8 , 

' J TuT' 111?' I 4 


M M\ ^2 a/4# + I 


-f S®! . 

+ A®/ ) 
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and from this expression may be deduced 

(u) 

+ 4 p%-) sill a ^ %ii^h (p^ f^) ^ 

'\/4^ (sill \/ «4" 

18. Equation (14) gives the pressure acting between the studs or 
rib of the projectile and the driving-surface of the groove at any point 
of the bore^ and for any inclination of the driving-surface; but^ as 
before stated^ in the Woolwich guns the normal to the driving-surface 
(that is^ the line of action of S) may^ without material error/ be con- 
sidered as perpendicular to the radius. 

If in (14) S be put = 90^^ tlie equation is simplified ; and the resulting 
expression gives the total pressure on the studs for the Woolwich guns. 

Putting, then S = 90*^, (14) becomes 

{Gz + pn) 

(Ic 2p¥ (2? + /ji;) 

19. Compare now (14) and (15), the equations giving the pressure 
on the studs for parabolic rifling, with the equations subsisting where a 
uniform twist is used. 

For a uniform twist, we have, as I formerly showed, 

^ " ^TTp'' ^ (161 

“b r/i/*) sin S ’ 

“"Tf+l-s” 

where /i is the pitch of the rifling, k the tangent of the angle which the 
groove makes with the plane of the other constants bearing the 
meaning I have already assigned to them in this investigation. 

20. In the Woolwich guns, where 8 == 90^, (16) becomes 

T,_ 2?rpWl+/^^ a nn\ 


•p^i) -f %7rp^ W^^ + l) 


21. I proceed to apply these formuise, and propose to examine what 
are the pressures actually required to give rotation to a 400-lb. pro- 
jectile, fired from a 10-in. gun with battering charges, under the 
following conditions: — 1st. If the gun be rifled with an increasing 
twist, as at present. 2nd. If it be rifled with a uniform pitch ; the 
projectile in both cases being supposed to have the same angular velo- 
city on quitting the gun. As the calculations for the unifoian pitch 
are the simpler, I sliall take this case first. 

22. I have before remarked that with a uniform twist the pressure 
on the studs of the projectile is a constant fraction of that on the base 
of the shot, and represents, so to speak, on a reduced scale, the pressure 
existing at any point in the bore of the gun. Calling the fraction in 
equation (17) we have 


lilili 


where 


M^c. e, 


hf {k — <4* 4* 1) 


• 04426 , ...( 10 ) 
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tlie values of tlie constants in (19) bein^ in the case of tie 10-in. mm 
asfollows:---. 


p = *312 ft, = 12*732, 7i = 33-83S ft., r = *417 ft., /Xj = *167. 


Hence 


.S = -04426 . <?. 


23. But tie values of G are known with, very considerable exaotiiess 
from the investigations of the Explosive Committee under the pre- 
sidency of Colonel Younghusband. The following table gives the value 
of G (that is, the total pressure in tons acting on the base of the 
projectile) for a charge of 70 lbs. of pebble powcler at various points of 
the bore, and the corresponding values of II. It will be remarked how- 
high the pressure on the studs is -when that on the base of the shot is a 
maximum, and how rapidly the strain decreases as the shot approaches 
the muzzle. 

Table allowing the g^reamre on the atitds in a 10-m. British service gim 7*ijled with 
a uniform twisty calculated from (17). 


Travel of shot. 

Total pressure G 
on base of shot. 

Value of C. 

Value of i?., or 
total pvossuro 
on studs. 

ft. 

tons. 


1 tons. 

0*000 

0 

*04426 

! .0 

0*303 

1547 

// 

' 08*5 

0*045 

1077 

n 

; 47*7 

l*83d< 

781 

a 

34.*6 

2*723 

621 

// 

27*5 

3'012 

610 

H 

' ' 22*6 ■ • ' 

4*500 

424 

It 

18*7 

5*389 

356 

ii j 

. ■ 15*8 . 

6*278 

305 

11 

13*5 

7*167 

268 

n 

11*8 

8*055 

240 

n 

10*6 

8*044 

220 

u 

9*7 

0*833 

205 

n 

9*1 


24. The results in the table show the pressures required to give 
rotation, if the 10-in. gun be rifled on a uniform twist. I turn now to 
the rifling as it actually exists^, and which is defined to be a parabolic 
twist, commencing ■with one turn in 100 calibres and terminating at 
the distance of 9*833 ft. mth a twdst of one turn in 40 calibres; and 
first to determine tlie equation to the parabola. 

Let the origin be at the point where the twist vanishes when the 
curve AB is sufficiently prolonged — that is, at the vortex of the para- 
bola. Let Oz and Oj/ be the axes of co-ordinates ; let OA' = rjj, 
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OB ^ let tan 6^ be tbe tangent of the angle wliicli tlie curve makes 
with 0;: at J, and tan e<, be the con'esponding tangent n,t JL 
Then, from the definition of the parabolic twist, 

= constant = c, suppose ; 


But, from (21), 


tan ^2 = e^2, and ton dj = cs ^ ; 


tan — tan $, 


•0047923. 


Comparing (22) with the form of this equation given in (4), z^ = h-<j>, 
we have y' = o-(j> and ^ = 417-3, 

Hence the equation to the development of the parabolic rifling is 

s2 = 417-3r^, (33) 

and Zi the distance of the origin from the commencement of the riflino- 

= = G-SSoft. 

c 

• 1 ^ ™ ^ ^‘^We the results 

of constants 

aie, ?• — 41 / ft., I _ 417-3, p = -312 ft., = -167, 3£= -00555. 

TaUe shomny ilie pressure on the studs in a 10-w. British sercice gun, rifled mith a 

yarabohe twist eomnwHcmg at one turn in 100 calibres and terminatinn at one 
turn «« 40 calibres, calculated from (16).. mmaung ai one 


Yalue of tho 
distaneo from 
tlie origin. 


travelof tile shot ^^^sponcling Total pressure or 

in the bore ’velocity of shot, on base of shot. pi’cssure 

on studs. 


- — — ! .., i } I m'ii j 

wffl be ^ ® ttatawTit 

31 tous shortly ofter rtif 1^® drtvmg-sm'fnce roaches about 

Duitq tlin Kra ^ ' n? °OKi»iencement of motion, and the proicctile 
quits the boM with a presses iio riorof 
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making the variations which the pressures undergo more readily com- 
parable^ I have laid down in the Plate the curves derived from equations 
(15) and (17) for the battering charge of pebble powder. 

Prom these diagrams the pressures on the driving-surface at any 
point of the bore^ both for the uniform and parabolic twists^ can be 
seen by simple inspection. The line of abscissae gives the travel of the 
shot,, and the ordinates give the corresponding total p'eHmre on the 
studs. 

The curves show that with, the uniform spiral the pressure on the 
studs reaches nearly 70 tons after a travel of *3 ft.^, rapidly falling to 
about 9 tons at the muzzle; while with the parabolic rifling the 
pressure at ‘3 ft. of travel, corresponding to the point of maximum 
pressure, is only 31 tons. The pressure then falls slightly, and amounts 
to 28 tons at about 1ft. travel; thence ifc gradually increases to a 
maximum of 36 tons at the muzzle. 

By way of comparison, I have added in the engraving a curve 
showing the pressures required to give rotation to a 400-lb. projectile 
fired from the 10-in. gun with uniform twist when E.L.Gr. instead of 
pebble powder is used. 

The curve in this case is of the same nature as that derived from the 
pebble powder ; but the variation is greater, the maximum pressure 
being much higher, and the muzzle-pi^essure, owing to the smaller 
charge, somewhat less. 

27. To one more point it is worth while to call attention. 

If the gun were a smooth-bore gun, the equation of motion would be 

• . 

and comparing this equation with (10), we have, on the supposition*^ 
that the velocity increments in both cases are equal, 


Q = -t- AI . 


. sill 3 


4- . 




.(25) 


,(26) 


V40a"{'siiiap -r/v^ ‘ V4^3'+/,.2j’ 

or, in the case of the Woolwich gun, where S = 90®, 

<? = C-'+ i2 . I ; . . 

and the interpretation of these equations is that the g^aseous pressure in 
the rifled guns (rifled with the parabolic twist) is greater than that in 
the smooth-bored gun by the second term of the right-hand member of 
the, equation, ' . , 

28. The corresponding equations for a uniform twist are 


0 = 4- A 


or, if a =90®, 


{ 


sin. S 


+ 








......... 




.(37) 

|;ta8) 


Were the velocity increments not supposed equal, the reduction of pressiu’e due to the sup- 
pression of riding would bo less than that given in the text. 
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29, I sliall now put tliese roBtiltB in actniil ligiiroH,, and sliall again 
take for illustration the 10«m* gun, Huppomnl (aa io bo rifled^ 

Istij, on tbo unifornij 2nd, on tbo parabolic or Hcrvias twisf,. 

With tlio uuifonn twist, G (sec table) = lb’l7 tuns,; iiiul lusiiig 
equation (28) and tlio values of tba constants given in 22, 

G - 

= •989(7* (29) 

Heneo the decrenient of pressure duo to the suppression of rilling is 
only about 1 per cent. ; that is, tlio total pressures on thc^ bas</ of \]\o 
shot is reduced froTu 1547 tons to 1520 tons, or tlio bursting pressurii 
is reduced from 19-7 tons per square inch to 19*5 ttms per scpiaro incln 
At the muzzle of the gun, in the same manner, wo find that the total 
pressure is reduced from 205 tons to 202*8 tons, and the pressure per 
inch in a corresponding proportion. 

80, Similarly, from equation (26) and the values of the constants 
given in 25, the values of & at the point of maximum pressure and at 
the muzzle of the gun are obtained ; and I find that with the parabolic 
twist the pressure on the base of the shot would be reduced from 
1547 tons to 1541 tons, or the bursting pressure would be reduced 
from 19*7 tons to 19*62 tons per square inch. 

At the muzzle the corresponding reductions are from 205 tons total 
pressure, to 196 tons, or from 2*61 tons to 2*49 tons per square inch, 
31. For the sake of clearness, I recapitulate the results at which I 
have arrived. They are as follow ; — 

1st, That the pressures actually exerted at all points of the bore to 
give rotation to the lO-in. British service projectile, compared with 
the pressures which would be exerted were the gun rifled on a uniform 
twist, are very approximately exhibited in the diagrams on tlio Plato, 
2nd. That in the 10-in. gun (and other guns similarly rifled) the 
pressure on the studs due to rifling is but a small fraction (about 
2i per cent.) of the pressure required to give translation to the shot. 

3rd. That the substitution of the parabolic for the uniform rifling 
has reduced by about one-half the maximum pressure on the studs. 

4th. That the increment of the gaseous pressure, or the pressure 
tending to burst the gun, due to rifling is exceedingly small, both in 
the case of the unifoiun and parabolic rifling. This result is, entirely 
confirmed by the e^eriments of the Explosive Committee, vdio have 
found no sensible difference 'of pressure in the 10-in. gun fired in the 
lifled and unrifled states. 

5th, That, small as the increment in gaseous pressure duo to rifling 
is, it is still less in the parabolic than in the uniform system of rifling, 

'EmmoK WoKEs, 

^ , g" -"t ■ I’eteuary 16, 1878. 


, ^ Although the increase of strain due to rifling is inconsiderable, yet tlic decrease of the strength 
of the structure of a gun xnsepmnble from rifling may be, and in many systems is, considerable ; 
but the discussion of this question is outside of the scope of my paper. 
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lOS. Descihption of the Swiss Piee-deivino Maghike. 

(Communicated by Major Downes, E.A.) 



PLAN 

MONKEr WEIGHT 130 LBS 


FI C . I . 



ELEVATION 



GUIDE ROD 


2' DIAMETER 


The monkey’^ (Figs, 1 and 2) sliould be at least 12 ins. in diameter, and 
about, o or 4 ft. iu length, Tim handles are made of rope or iron rods, the monkey 
of wood. Four men can work it easily. 

A hole {d) of 21-1113, diameter is bored down the centre of the monkey and 
burnt smooth. 

Each picket to bo driven requires to have a hole bored in the centre of the head 
to a depth of 9 ins. and of 2^ ins. diameter. Into this a guiding rod of 2-in, iron 
f) ft. long is temporarily placed, and the monkey is worked up and down japon it. 

The pickets should have an iron band round the head, to prevent them from 
splitting, - ■ ' 
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This appears to be the simplest desciiption of machine for driving' the pickets 
which it is necessary to use when making holdfasts for sheers with which to lilt 
guns of 12 tons and upwards, 

^ , ■ . ■ , , . ' , Gnu. No. 5 

The holdfast is thus constructed, agreeably to Minute 

A hole (h, Ii,f, g) 15 ft. X 4 ft, X 4 ft. is dug, and four plunks (7>, b, d, d) ])laced 
on edge against the side nearest the points from which tlie strain is to oonun 

Four pickets, 8 ft. X 6 ins. diameter (one shown at a are tlrlven bidiind the 
planks at intervals 3ft. Gins, apart, to a depth. of 3ft. below the bottom of the 
trench. 

One-third of the trench is now filled in, and a beam about 15 ft. X 1.2 ins. x 1 2 ins, 

— an old gun will answer — is placed horizontally against the four pickets. 

The centre of a chain, lin. or more in diameter, is fastened round the centre of 
the beam, and the two ends are brought between the second and third planks, 
through a narrow trench cut at right angles to the original one, to tlie surface; 
the trenches are then filled in, and the strain taken in the two ends of the chain. 

Spars for sheers to lift 25-ton guns should be 45 ft. in length and 20 ins. 
diameter in centre. 

For 124on guns, with spars of 45 ft., 17 ins. at the centre ; with spars of 40 ft., 
16 ins. 


109. .New Weought-teok Field Autilleby Caebiages. 

, (Communicated by Captain W. Kemmis, F.A.) 

A short description of the following field artillery carriages may not prove 
uninteresting, as they are likely to supersede the present service patterns, in future 
manufacture, viz, : — 


Kat-ure, 

Weight empty. 

Tonnage. 

Q-pt*. M’.Tj I?.. gun-camago 

cwt. qx*. ib. 

10 3 ,1^ 

10 3 16 


tons. 

n limber ...7...... 


4-079 

ff wagon 

14 0 1 

> 

4-403 

ir limber 

10 3 16 


16*pr, M.L.E, gnn-caiTiag© 

1 12 1 24. 

> 

4-079 

// ilinbol* 

11 0 22 

j 

// wagon 

1 '14 ■ !■■■ 13' 

1 

4*493 

jf limber 

11 0 22 




JCZ.i2. Gm- Carriage, 

The main points of difterence between this and the present service carriage, arc 
as follows*: — 

The substitution of a wrought-iron for a wooden axletrec-bed ; tlic construction 
of the brackets, in which the plate is placed on the inner instead of the outer side 
of the bracket frame ; and the form and manner of the connection of the trail plate, 
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The axletvec bed, as just stated, is formed wliolly of wroiigM-^ and lias the 
axletrcD riveted into it; both together constituting, as it were, a beam of box 
girder section. The axletree forms the bottom of the box; a piece of angle-iron, 
riveted along each side of the body of the axletree, the sides ; while the top is 
formed by a broad plate riveted upon the upper sides of the angle-iron ]hecos. 
This construction gives great increase of strength ; for though the wood bed fur- 
iiished a convenient means of attachnaent between the axletree and body of the 
carriage, it did not support the axletree in an eiHcient manner. 

The brackets are housed over and riveted through their frames to the axletree- 
])cd ; they are also secured to it by the front transom, which is riveted to them and 
to the bed ; and, further, by a small bracket stay between each bracket and tlie 
back of the bed. 

Idaciiig the plate upon the inner instead of the outer side of the bracket frame 
gives greater strength to the bracket, by bringing the plate more under the trunnions, 
or, as it may shortly be expressed, ^'nearer its work.” This mode of constriiction 
has also the advantage of being the more convenient for manufacture. 

The transoms arc of plate-iron; the front transom has a frame of angle-iron 
riveted to it ill front, and a piece of angle-iron along each side in rear; and the 
second transom has a piece of angle-iron riveted along each side, both front and 
rear. 

The trail-piece is formed, not as in the present service carriage, to lap over and 
under the point of the trail, but to lie partially between the bracket sides. This form 
gives a stronger neck to the trail eye, and is much easier of manufacture than the 
old pattern. A bearing plate is bolted beneath the point of the trail. 

The top plate of the axletree-bed forms a suitable support for the axletree-boxes, 
which are attached to it by nib irons on the inner and screws on the outer side. 

The wheels of the carriage are the same as those of the present service carriage — 
viz., Madras pattern, of the 2ncl class, 6 ft. high, and with a tire ins. wide. 

The elevating screw box is secured in its sockets on the brackets by cap scpiares, 
which makes it more convenient for removal, when required. 

The other fittings and articles belonging to the carriage are similar to those of 
the present service carriage. 

9-^r. M,LM. Limler. 

This limber dillers from the service limber in having a wrought-u’on instead of a 
wooden axletree-bed, and no block between the latter and the limber-hook. 

The axietree-bed is formed in a similar manner to that of the gun-carriage, but 
being of necessity deeper than the latter, its sides are construeted of plate-iron, a 
piece of angle-iron being riveted along each for the top plate to rest upon and be 
secured to. 

The futchells, of tec-iron, are let into the bed beneath the top plate, and are riveted 
to its angio-iroii. The centre fiitchell is bent and its end riveted to the back plate 
of the bed, while the outer futchells project to the rear for tlie support of the top 
plate under tiie limber boxes ; the latter plate is also strengthened by a stay near 
each end. 

The limber-hook is forged with three long arms by which it is riveted to, and at 
the same time held at a suilicient distance from, the rear of the bed; ‘the rivets 
holding the upper arms have collars upon them. 

The platform and footboards are both 10 ins. wide, and beneath the front of the 
latter a slat is secured across tlie futchells, to prevent a horse getting Ids leg between 
the splinter bar and the board. 

The splinter bar is of plate-iron, trough-shaped, as in the service limber, . 

The wheels, fittings, and articles belonging to the limber are also the same as in 
the latter, , . ’ . ‘ ' 
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Aiiimmiition Wagon, 

I’lrir} waii;f)n.(liir(TS very considerably in its eonstrnctlou fVoni ibc ])resoni. sorvL-t^ 
])att{‘rn. Us axletroc-bed is of wrought -iron, built up in ( he same maimer as Unit 
of the gun-ciUTiage — namely, by angle-iron riveted along each side of the Ixidy of 
the axleiveo, and a plate, over the angle-iron pieces. 

The perch is formed of two lirackets, in a somewhat similar maimer to the trail of 
the gmi-cnrriago, connected hy a nose-picco with eye for attachment to (he limber, 
and !)y three collar bolts. The nose-picce is formed in the same uuumm* as tlie trail- 
piece of tlic gun-carriage. The brackets are of channel iron, the trough or iharmcl 
in each being turned outwards, and in J’car of the axlctvce-hed the lower part 
slo]ied ofi'. Tin’s form of perch gives greater strength against any twi.sti ng strain. 

The ])erch lies across llie top plate oftlie bed, each bracket of the, (brmer hieing 
connected to the latter by a piece of angle-iron riveted to both, and also liy rivets 
through the lower tlange of the channel-iron. 

The sides of the wagon are of angle-iron, tish-bcllied ; they rest upon Uie axhdree- 
bed, and are connected to it by means of angle-iron. To the outside of each side, 
and to the bed, is also riveted a stay of angle-iron, which forms, as it were, the 
contiiiiiatioTi of the top plate of the bed. 

A platform plate is riveted across the perch and sides beneath tlie front and real* 
platform boards. 

The wheels and the boards are tlie same as in the service pattern wmgon. 

The block for the axlctree arm to carry tlie spare wheel is formed by riveting a 
plate to the inside of each bracket, and projecting upwards from it. The plates are 
connected by two collar bolts, ami liavc tlie arm, wliich is of wrought-iron, soliil, 
riveted Ix'twccn their upper extremities. Upon the perch, extemling under the 
footboard, the usual wooden stay is riveted. 

The other fitiings and articles belonging to the wmgon are the same as in tlic 
present service pattern. 

' :y . M.L.B. G im- Carriage, §'c. 

The l()-pr. giui-carriagc is similar to that of ilie 9-pr., Imt has lieavy instead of 
light field wheels — i.e,, -with a tire. 3 ins. wide instead of *2J ins., and is tilted wit, h a 
trail box. 

The limber and arnmnnition 'wagon are identical wifdi those of the 9-pr., except 
in having lieavy 'wdiccls, and in the internal httings of the boxes. 


EEEATUM. 


Ihige ]f>S, sec. 107, heading, /of ^‘Enxe, Time, Wood, liM-.L. Ordnance/’ read 
'"Fuzes, Time, Wood, Boxer, M.L.j 20 secs, and 5 secs., Mark III.” 
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PRINCIPLES 

0 » 

CONSTEtrOTION OF WHEEK AND AXL E T Rm 

BY 

CAPTAIN W. KEiMMIS, E.A. 


The object of using wheels is to lessen the resistance to the 
movement of a carriage ov,er the ground, by converting that resistance 
from one of sliding friction, or the friction of a surface of contact, 
to one of rolling friction, or the friction of a line of contact. 

When wheels are used, rolling friction is developed not only between 
them and the carriage body — that is, between their pipe-boxes and the 
axletree-arms — but also between them and the ground ; the first men- 
tioned portion of the friction alone resists the movement of the carriage, 
the second prevents the wheel from sliding. 

The wheel, in carrying out its object, attains, from its form, some 
“ minor advantages, thus : — Suppose, for simplicity, the carriage standing 
on the level, and power applied to move it at the axis of the axletree 
in a direction perpendicular to the latter and parallel to the ground ; 
then, the friction between the pipe-box and axle, which tends to 
prevent the wheel turning, acts with a leverage equal to the radius of 
the pipe-box, while the power making the wheel to roll acts with a 
leverage equal to the radius of the wheel ; thus the power has an ad- 
vantage over the friction in the proportion of the radius of the wheel 
to that of the axle. Again, if the wheel meets a small obstacle in its 
path, the power, with regard to that obstacle, has a greater leverage, 
measured by the perpendicular let fall from the point of contact upon 
its direction, than the resistance of the weight, measured in a similar 
manner. This gain is true, as stated, with regard to small obstacles 
only^ when the height of an obstacle exceeds a certain limit, it is 
manifest that the gain no longer holds good. If the obstacle, instead of 
being raised, be in the form of a transverse rut, the wheel gives a 
further advantage, proportional to its radius, in spanning the rut. 

Setting aside special obstacles in a road to the motion of a wheel, 
certain what may be called imperfections exist in every road, which, as 
well as irregularity of form in the wheel itself, oppose some resistance 
to rolling, * Such imperfections are : unevenness of surface, want of 
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Let C and be tlie centres respectiTely of tbe axle and wheels A 
the point of contact between tbe axle and pipe-box^ J? tbe point of 
contact between tbe wheel and ground ; also^ let tbe direction of tbe 
power meet tbe vertical tbrougb tbe centre of tbe axle in jE Tbe 
forces acting upon tbe axle are P, JF, and tbe resistance of tbe pipe- 
box. P and JPbave a certain resitant ; let it be By and let tbe angle 
its direction makes with tbe vertical be B. Supposing tbe axle to be 
in a state of equilibrium^ tbe resistance opposed by tbe bearing of tbe 
pipe-box must be equal and opposite to B ; and further, supposing tbe 
arfe to be just on the point of motion, tbe direction of tbe resistance 
must make an angle ^ with the normal to the point of contact. Hence, 
we have the angle Pi (7 = and tbe following relations, viz, : — 


Pcos/3 = Psm5, (1) 

P sin /3 -f P cos 0 == W. (2) 


The forces acting upon tbe wheel, are tbe pressure on the pipe-box, 
tbe weight of tbe wheel, and tbe resistance of tbe ground. Supposing 
tbe wheel to be in a state of equilibrium, tbe resultant of tbe first two 
must pass through B — ^tbe point of contact between tbe wheel and tbe 
ground. Calling the resultant P', and denoting tbe angle its direction 
makes with tbe vertical by we have tbe following relations, viz. : — 


Also, 

and 

therefore, 


P sin d = P' sin 0^, 

li cos e + ir — B^(ios& 

40 

AG AO' _ AO’ O'B AO' sin & 

OM ~ as ~ O'B ' G'J) O'B ■ sin (ff—y)’ 


sin 6 = 


AC' 

O'B 


sin ff . sill (p 
sin {&' — y) 


( 3 ) 

(4) 


(5) 


In order that tbe wheel may roll, it is only necessary that tbe 
direction of P' should fall to the left of tbe point P, instead of passing 
through it. 

If tbe wheel meet an obstacle, as at B\ tbe effect, when tbe wheel is 
on tbe point of surmounting it, is merely to change tbe point of contact 
from B to B\ and increase tbe angle & by an angle BDB\ 

Wheels in tbe service are classed according to tbe size of tbe pipe- 
box — ^viz., first (or siege), second (or field), third (or transport), and 
special. Tbe scantling of tbe material for each particular part of a 
wheel is fixe<J for tbe class, the dimensions determined upon in each 
case being tbe results of experience. 

Passing on now to consider tbe component parts of tbe wheel in 
detail, and commencing with the nave, we see, from what has been said 
about friction, that tbe more play there is allowed between tbe pipe-box 
and the axletree-arm (that is, the greater tbe difference of their radii), 
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tlie less will lie tlie amount of tlie friction developed between them. 
Butj in opposition to this^ there is the consideration that^ should tJmro 
be any cross action of the pipe-box on the arin^ it should be allowed 
as little room for action as possible. To this latter^ practically^ 
attention is mainly directed, and only sufficient play is given to ensure 
freedom in working. The length of the pipe-box imist be such as to 
give the wheel proper stability upon its arm, and also to furnisli, bedsides 
enough grease recess, sufficient frictional bearings to prevent too rapid 
wear. A hard alloy, technically known as metal,” is now used as the 
material for pipe-boxes in preference to cast-iron, on account of the 
less development of friction between it and the iron arm. 

For the flanges of the naves of artillery wheels metal is also em- 
ployed, but of a softer nature than that used for pipe-boxes. In the 
naves of wheels for transport service the flanges are^of wrought-ii’on, 
as being lighter, for the same strength, than metal. 

The position of the feet of the spokes in the nave is a point of 
importance. It must be such that, when the wheel is completed and 
on its carriage, the perpendicular from the centre of resistance, or 
centre of the bearing part of the tire on the ground, should pciss within 
the cross-section of the lower or working” spoke through the centre 
of pressure, in order that there may not be any cross action of the 
pipe-box on the axletree-arm. The centre of pressure is usually taken 
as represented by the central point of the axis of the pipe-box^ though 
in reality it lies inside of this point. 

A defect in the wood nave, as compared with the metal or Madras 
pattern nave, deserves here to be mentioned. In the former, from the 
mode of manufacture, more or less vacant space is always left between 
the feet of the spokes and the pipe-box ; consequently, when the wood 
shrinks, the mortises enlarge, giving the spokes opportunity of en- 
tering further into them. When this is the case, as the wheel revolves 
and each spoke in succession becomes a working spoke, it will be 
pressed as far as it can go into the stock ; while the spokes which for 
the time are upper, will be rather drawn out from the stock. Thus, as 
the wheel continuously rolls, the spokes will wox"k in and out of the 
nave, and the wheel cannot last. 

Spokes, for strength, are made of oak ; and to ensure the proper 
direction of the fibre, are cleft from the tree. From the latter circum- 
stance, they shew on their deeper sides that appearance of the fibre 
which is termed the felt.” The most severe stress to which spokes 
are subject, is from the lateral thrust brought to bear upon the nave 
when one wheel becomes lower than the other by dipping into a rat, &c. 
In order, therefore, to place them in a better position to resist this thrust, 
the wheel is dished,” or formed into a kind of dome ; and just as the 
dome or arch is strong, from its form, to resist pressure xipon the crown 
tending to crush it in, so is the wheel made strong by the^dish to resist 
the lateral thrust tending to , force the nave outwards. '*Iii Ihct, not 
only do the spokes, sustained by the tire, yield mutual support to each 
other, but the lateral thrust upon each becomes partly converted into 
a compressing strain, which the wood has better power to resist. The 
greater the dish, the stronger the wheel will be to resist the lateral 
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strain ; bntj for otber reason^ to be mentioned fnrtlier on, no more disk 
should be given than necessary for the safety of the spokes. The 
amount of dish in a wheel is measured along its axis, from the points 
(Fig. 2), where the prolongation of the face of the spoke meets that 
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axis, to the point B, where the perpendicular let fall from the extremity 
of the face at the bosom of the felloe meets the same axis. This in the 
O.P. field wheel of 5 ft. diameter is 3’375ins. (measured close above 
the nave instead of along the axis it amounts to 2| ins,, and hence 
is usually, though incorrectly, said to be | in. to 1 ft.) In the N.P* 
field wheel, the dish has been reduced to 2 ins., and 
has shown that it cannot be further reduced with safety to the 
spokes, except in some cases, where the dish of a low front wheel is 
made to suit the track of the hind wheel. The amount of dish in 
wheels not of 6 ft. diameter is proportional to that in the 5 ft, wheel 
(that is, to 3*375 ins. if O.P., and to 2 ins. if N.P.), for the relative 
lengths from the axis to the bosom of the felloe. 

Dishing a wheel carries with it some minor advantages — ^for in- 
stance, giving greater width between the wheels above the axletree 
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for tlae load ; and one great disadvantage — namely^ tlie bevelling of the 
sole of the wheels which is brought about by the necessity^ consequent 
upon the dish^ of having to set the axletree-arm at an angle downwards. 
The bevelling makes the wheel conical in fonn^ instead of cjdindrical. 
Now a cone^ we knoWj if set in motion on the leveb will describe a 
circular path round its apex as centre ; so the wheel, if set in motion 
and free, would describe a circular path round the point whe3*e the pro- 
longation of its sole would meet the prolongation of its axis — ox*, in 
other words, where the latter would meet the ground. On tlie caxTiage, 
the wheel is compelled to move straight forward, in a path unnatural to 
it ; and consequently, instead of rolling it partly slides, thereby, as it 
were, giving a frictional surface between the ground and the body 
moved, and tending to defeat the primary object of using wheels. 

The dish of a wheel is measured pi'actically by laying a straight- 
edge across the face of the wheel, just above the nave, and measuring 
the perpendicular distance from it to the foot of the spoke ; which dis- 
tance should agree with the same calculated by similar triangles, or 
with a similar measurement on a wheel of the same nature whose dish 
is known to be coiTect. 

Ash, as a strong elastic wood, is used for felloes. The number of 
felloes in a wheel is fixed by the consideration that the length of each 
must not be so great as to necessitate the fibre of the wood being much 
cut across in shaping the felloe ; fcd, at the same time, the fewer the 
felloes there are, the better for the strength of the wheel, as the 
junction between every two is a weak point. In the 5-ft, wheel six 
felloes is the approved number, each receiving two spokes. It is usual 
to cut felloes to a larger radius than that of the wheel for which they 
are intended, to prevent their extremities afterwards drooping ; and 
from this circumstance a new wheel does not form a perfect circle. 

With regard to the tire, which is of wrought-iron, its width to some 
extent depends upon the scantling of the felloes; but is mainly 
governed by the considerations that it ought to h© at a maximum for 
passing over yielding ground, and at a minimum for lightness. With 
regard to the latter point, its thickness also should be at a minimum 
consistent with strength. Comparing the “ ring tire with the 
streak tire, we see that the former gives much better support to 
the other parts of the wheel ; but in the case of a wooden nave, should 
the latter shrink, it cannot follow up the movement of the spokes men- 
tioned before, which the streak tire (there being a small space between 
the ends of the streaks, and the bolts holding it being capable of 
yielding a little), to a certain extent can, and thus diminish the play of 
the spokes. The streak tire also admits of readier repair, should a 
felloe be damaged ; but, on the other hand, on account of the number 
of bolts and rivets through the felloe, weakens the latter more than 
the ring tire, when one or at most two bolts are required. 

The considerations which govern the height, or diameter, of a wheel ate 
the following t — ^It should be at a maximum^ in order to carry out as com** 
pletely as possible the object and advantages in view of which wheels are 
used ) but increase of diameter oatries with it increase of weight and cost, 
and also decrease of stability, ®d: entails, in the case of a gun-carriage 
wheel, greater inertia to recoil. There are cases, however — as with the 
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M.L.E. field guns and carriages — -in wMcli inerMa to recoil in the wheels 
is a desideratum^ providing their strength admits of their accepting it. 
Further^ the height of the shafts and convenience of loading must he 
^aken into consideration in determining the diameter of a wheel. In 
the field wheels and other wheels for ordinary purposes, the height of 
5 ft. has been adopted, as best fulfilling the above conditions ^ in other 
wheels the height is varied to suit special requirements. 

With regard to the weight of a wheel, it should be at a minimum, 
provided the strength is suflficient, to increase the mobility and diminish 
^in the case of a gun-carriage) the inertia of recoil ; but, as before said, 
there are cases in which it is advantageous to increase the inertia. It 
is further convenient, when circumstances admit of it, to have the 
weight not greater than two men can lift. 

Wrought-iron is employed as the material for axletrees, on account of 
its strength and toughness. If for use with wheels having cast-iron 
pipe-boxes, the arms ai*e steeled, to prevent too rapid wear. 

The general dimensions of an a:detree depend, naturally, upon the 
weight and nature of the load which it has to support. Its cross 
section is kept at a minimum, consistent with strength, for the sake of 
lightness, and also in the arms, in order’ that what friction is produced 
between them and the wheels may have as small a leverage in its favour 
as possible. ^ 

In axletrees bedded in wood, the body of the axle is made rectan- 
gular in cross section, that there may be better hold or union between 
the axle and the bed. In the later patterns of transport wagons, wood 
beds have been dispensed with, as inconvenient and superfluous. In 
these carriages the whole strain, whether vertical or horizontal, is 
applied close to the shoulder of the axletree, and the body within these 
straining points is relieved ; hence a smaller section is admissible for 
the latter, and as it has no strain in any particular direction, as well 
as for convenience, its form is generally circular. A. downward in- 
clination or hollow is given to the axletree-arm, in order to bring 
the lower spoke vertical when it comes immediately under the arm, 
the wheels being on the level ; otherwise, owing to the dish of the 
wheel, it would be in a bad position- — in fact, the perpendicular fx^om 
centre of resistance would not pass through centre of pressure in 
the pipe-box. When, under the above conditions, the working spoke 
is not brought quite vertical, but at an angle outwards to the vertical, 
the wheel is said to have a " strut, the amount of which is expressed 
in inches, and measured along the axis of the wheel from the point 
where the prolongation of the face of the spoke meets it, to the point 
where the vertical drawix from the extremity of the face at the bosom 
of the felloe meets the same axis. 

Though, on the level, giving a strut to the wheel is slightly disad- 
vantageous, on the whole a certain amount of strut is decidedly good, 
as assisting the wheel — or rather its lower or working spoke — undei^ 
the most trying circumstances, when it dips into, a rut, &c. Formerly, 
most wheels had more or less strut ; for instance, the field wheel had 
about 1 in. At present, no strut is given in the N.P. field wheel, but 
4 iu, in the 5-ft. wheel for transport carriages, and to others for the 
same service in proportion. 
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It will be seen from the foregoing that the amount of hollow given 
depends entirely upon the dish of the wheel, together with the amount 
of stmt it is desired to give. 

The hollow is expressed in parts of an inch, and measured as tlie^ 
perpendicular distance from a point A (Fig. 3), in tho under edgo of the * 


Fig,S. 



arm, distant from the shoulder the length of the pipe-box, to a point J*, 
in a line drawn parallel to the axis of the body, and touching the lowest 
point of the base of the arm. This manner of reckoning the hollow, 
thongh convenient, is not strictly correct, as it takes into account the 
amount of cone of the arm. Practically, the hollow maybe measured 
with sufficient exactness by stretching a string from one linchpin-hole 
to the other, on the under side, and measuring the distance from the 
string to the base of the arm. The amount of the hollow is always such 
as to point the arm downwards, notwithstanding its conical form ; which 
has the effect of relieving the wt^sher and linchpin of the pressure 
which the nave would otheiwise have against them, due to the tendency 
of the wheel to roll outwards. 

In addition to the " liollow,” an inclination to the front, or lead,^^ 
is given to tlxe axletrec-arm, in order to place the front part of the 
wheel, as in revolving it approaches the gTOiiiid, more in the direction 
in which the wheel is intended to travel, and from which the hollow of 
the arm, as well as the dish of the wheel, mako it to deviate. The 
lead thus causes the wheel to meet any obstacle which opposes it more 
directly, as regards the spoke on which the stress due to the resistance 
of tho obstacle happens mainly to fall ; in fact, it does for that spoke 
what the hollow does for the lower spoke. Strictly vspeaking, the 
amount of the lead should be proportional to the dish of the wheel ; 
being, however, small, it has been empirically fixed at in., and is 
measured in the same manner as the hollow (Pig. 4). 
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It will be seen from the preceding remarks upon thc^ wheel and 
axletree, that in planning the former, after its general diincnsioiiH have 
been fixed, the amount of dish and of strut have to bo deter- 
mined ; from which follow the amount of hollow of the axloiree-arin, 
and then from the latter the amount of bevel of tho solo of the vrheol 
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The principles of rotation are very recondite^ and have been tbe 
subject of some abstruse investigation ; but it is not necessary to con- 
sider them matbematically in order to understand tbeir application to 
the rifling of guns. 

They may be briefly stated as follows 

In every rigid body there are three principal axes/^ about which 
the body is capable of rotating permanently. 

Two of these^ the greatest and the leasts are stable axes of rotation 
~i,e.y if the body rotate round an axis having a very small inclination 
to either of these axes^ it will continue to rotate without further 
divergence. The medium principal axis is an unstable axis of 
rotation — i,e.y if the body rotate round that axis exactly^ it will continue 
to do so ; but if the axis of rotation be inclined to it in the very least, 
the inclination will become greater and greater. With these ex- 
ceptions, the body will not rotate permanently round any axis, but in 
all cases the axis will change its position in the body until, at last, the 
rotation is round its shortest axis, which is the most stable of all. 

When a body rotates round a stable axis, and is not acted upon by 
impressed forces, the axis of rotation not only retains its position in 
the body, but also in space, by always remaining parallel to itself. If, 
therefore, there was no resistance of the air to an elongated projectile 
after leaving a gun, the question would be very simple ; for all that 
would be necessary would be to give a comparatively feeble rotation 
round the longest axis, and the shot, by virtu© of the rotation imparted, 
would go nearly point foremost for a considerable part of its trajectory. 
It would not, however, be possible to make the projectile strike point 
foremost at very long ranges in vacuo; and when we find, therefor'e, in 
practice, that it is possible to make rifled projectiles strike point fore- 
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riiost^ even at very long ranges^ we infer that this is due to the 
resistance of the air^ and are led, not only to consider the censes which 
produce this result^ but the dmpkst method of obtaining it. It cannot 
be due, a-s some suppose, to the tendency of the projectile to take that 
position which gives least resistance; for then there would be no neces- 
sity to give any rifling at all. The laws which regulate the action of 
impressed forces on a rotating body have been pretty well determined; 
and though they do not — owing to the difiiculty of determining the re- 
sultant action of the resistance of the air— enable us to solve this question 
theoretically, they give great aid in drawing correct conclusions from 
observations derived from experiment. Whatever be the action of the 
resistance of the air, we know that it can be represented by two forces, 
one of which acts through the centre of gravity of the projectile and 
tends to produce a change in its velocity and direction, while the other 
tends to produce rotation round some axis, and thus tends to produce 
a change either in the direction of the axis or in the velocity of rotation, 
or both. 

The latter of these two forces will be considered more particularly. 

It is a law in mechanics that if a rotating' body, whose axis and 
velocity of rotation are represented in dmection and amount by a straight 
line, be acted on by forces which would produce another rotation whose 
axis and velocity may be similarly represented by another straight line, 
the result is a rotation whose axis and velocity may be similarly repre- 
sented by a straight line forming the diagonal of the parallelogram of 
which the two straight lines are the sides. All these lines pass through 
the centre of gravity of the body. If the axis of rotation be a stable 
axis, and the forces be gradually applied, the axis does not change its 
position in the body, but only in space, and the amount of change is 
proportional to the amount of force applied, compared with the force 
which would produce the original rotation. 

■ This law may be illustrated by the gyroscope. If the gyroscope 
receive a rotation which to the spectator is seen to be in the direction 
of the hands of a clock, it may be represented by a straight line drawn 
in the direction of the axis towards the spectator. If now a weight be 
hung at the extremity of the axis towards the spectator, this tends to 
produce a rotation which may be represented by a straight line drawn 
from the gyroscope to the left; the result is, that the axis takes up a new 
position between the two, and moves to the left. If the weight be hung 
at the extremity of the axis from the spectator, the tendency to produce 
rotation will be represented by a line drawn to the right, and the axis 
will move to the light. So long as the weight is suspended, the de- 
flection continues, and it ceases when the weight is removed. It will be 
observed that when the rotation is considerable and the weight not too 
heavy, the deflection is almost exactly to the right or left ; but if the 
rotation be low or the weight considerable, there is also a tendency in 
the point of suspension to drop, so that at each gyration it dc^soonds 
lower and lower. This fact should be particularly borne in mind, as it 
explains why it is necessary to give a considerable rotation to rifled 
projectiles. 

Another illustration may , be given by the spinning of n top. The 
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axis roimd wliicli rotation is given is a principal axis^ and tbns there is 
no tendency to change its position in the top. If; when the point comes 
down on the ground; the axis is vertical; the top wiU at once spin 
steadily on the ground. Usually; however; the axis is inclined to the 
horizontal; and the weight of the top; acting through its centre of 
gravity; tends to produce a rotation round an axis perpendicular to the 
axis of the top. The position of the axis thus changes ; and at first 
the point describes large circles; rolling on the ground; the axis always 
being inclined inwards. When the point has become fixed in one 
place; the top describes complete gyrations. A peculiar motion is then 
observed; for the gyrations become smaller and smaller; until the top 
spins on a vertical axiS; or sleepS;^^ as it is called. This is due to the 
friction of the point on the ground; which a little consideration will 
show ought to produce this efiect. AS; however; the rotation becomes 
slower; the top begins again to gyrate; and; in spite of the friction on 
the ground; the gyrations become larger and larger, until the point 
begins to describe small circles on the ground; and the top wabbles. 
This last sort of motion very well represents the motion of a free rigid 
body rotating under the influence of impressed forces of comparable 
magnitude ; and, as we shall see, has to be considered in the case of 
rifled projectiles as they move through the air. 

The motion of the earth, which produces what is called the precession 
of the equinoxes, is another illustration of the same sort of motion. The 
shape of the earth is that of an oblate spheroid, and may bo considered 
as a sphere enclosed in a hollow shell, which is thickest at the equator 
and tapers off towards the poles. The attraction of the sun on the 
sphere has no tendency to produce rotation ; but, on the shell, the at- 
traction of the sun is greater on the half neai'er than on the half more 
remote. The resultant auction is a tendency to draw the equator into 
the plane of the ecliptic, and produce a rotation round an axis perpen- 
dicular to that round which the earth rotates. The consequence is that 
the earth describes a huge gyration, once in about 25,000 years, similar 
to the top in its final stages, but in the opposite direction. For it will 
be observed, that whereas the weight of the top tends to increase the 
angle at the apex of the cone of gyration, the attraction of the sun on 
the earth tends to dimmish it ; and w© should expect to find, also, if 
observations could be made for the gigantic period that would be neces- 
sary, that the obliquity of the ecliptic is gradually becoming less and 
less. To this cause the glacial periods which seem to have covered the 
whole surface of the globe, may possibly be duo ; for if the obliquity be 
becoming less, it must at one time have been greater than it now is, 
and if the obliquity at one time has been very great, it would be suffi- 
cient to account for exteeme heat and cold, every year, all over the 
globe. There ivS another action which, like the friction of tbo peg of 
the top, tends to retard the rotation of the eai'th — viz., the friction of 
the tides, which Meyer, in an elaborate calculation, ha>s endeavoured 
to show is at present compensated for by the contraction of the bulk 
of the globe. The ultimate result must be, if sufficient time bo 
allowed; that the earth will present only one side to the son — a condition 
which we find in the case of the moon with regard to the earth, and 
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liiosfc^ even at voiy long x^angeSj we infer that this is due to the 
resistauco of the air^ and are led, not only to consider the causes which 
produce this result, but the mnplesl method of obtaining it. It cannot 
bo due, as some suppose, to the tendency of the projectile to take that 
position which gives least resistance ,• for then there would be no neces- 
>sity to give any rifling at all. The laws which i^egulato the action of 
impressed forces on a rotating body have been pretty well determined ; 
and though they do not — owing to the difficulty of determining the 
sultant action of the resistance of the air — enable us to solve this question 
theoretically, they give great aid in drawing correct conclusions from 
observations derived from experiment. Whatever be the action of the 
resistance of the air, we know that it can be represented by two forces, 
one of which acts through the centre of gravity of the projectile and 
tends to produce a change in its velocity and direction, while the other 
tends to produce rotation round some axis, and thus tends to produce 
a change either in the direction of the axis or in the velocity of rotation, 
or both. 

The latter of these two forces will be considered more particularly. 

It is a law in mechanics that if a rotating body, whose axis and 
velocity of rotation are represented in direction and amount by a straight 
line, be acted on by forces which would produce another rotation whose 
axis and velocity may be similarly represented by another straight line, 
the result is a rotation whose axis and velocity may be similarly repre- 
sented by a straight line forming the diagonal of the parallelogram of 
which the two straight lines are the sides. All these lines pass through 
the centre of gravity of the body. If the axis of rotation be a stable 
axis, and the forces be gradually applied, the axis does not change its 
position in the body, but only in space, and the amount of change is 
proportional to the amount of force applied, compared with the force 
which would produce the original rotation. 

This law may be illustrated by the gyroscope. If the gyroscope 
receive a rotation which to the spectator is seen to be in the direction 
of the hands of a clock, it may be represented by a straight line drawn 
in the direction of the axis towards the spectator. If now a weight bo 
hung at the extremity of the axis towards the spectator, this tends to 
produce a rotation which may be represented by a straight line drawn 
from the gyroscope to the left; the result is, that the axis takes up a new 
position between the two, and moves to the left. If the weight be hung 
at the extremity of the axis from the spectator, the tendency to produce 
rotation will be represented by a line drawn to the right, and the axis 
will move to the right. So long as the weight is suspended, the de- 
flection continues, and it ceases when the weight is removed. It will be 
observed that when the rotation is considerable and the weight not too 
heavy, the deflection is almost exactly to the right or left but if the 
rotation be low or the weight considerable, there is also a tendency in 
the point of suspension to drop, so that at each gyration it descends 
lower and lower. This fact should be particularly borne in mind, as it 
explains why it is necessary to give a considerable rotation to rifled 
projectiles. 

Another illustration may be given by the syfinning of a top. The 
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axis round wliich rotation ivS given is a principal axis^ and thus there is 
no tendency to change its position in the top. when the point conies 
down on the gTonndj the axis is vertical^ the top will at once spin 
steadily on the ground. TJsually/however^ the axis is inclined to the 
horizontal^ and the weight -of the top, acting throngh its centre of 
gravity, tends to produce a rotation round an axis perpendicular to the 
axis of the top. The position of the axis thus changes | and at first 
the point describes large circles, rolling on the ground, the axis always 
being inclined inwards. When the point has become fixed in one 
place, the top describes complete gyrations. A peculiar motion is then 
obseiwed 3 for the gyrations become smaller and smaller, until the top 
spins on a vertical axis, or sleeps, as it is called. This is due to the 
friction of the point on the ground, which a little consideration will 
show ought to produce this eSeot. As, however, the rotation becomes 
slower, the top begins again to gyrate, and, in spite of the friction on 
the ground, the gyrations become larger and larger, until the point 
begins to describe small circles on the ground, and the top wabbles. 
This last sort of motion very well represents the motion of a free rigid 
body rotating under the influence of impressed forces of comparable 
magnitude y and, as we shall see, has to be considered in the case of 
rifled projectiles as they move through the air. 

The motion of the earth, which produces what is called the precession 
of the equinoxes, is another illustration of the same sort of motion. The 
shape of the earth is that of an oblate spheroid, and may be considered 
as a sphere enclosed in a hollow shell, which is thickest at the equator 
and tapers off towards the poles. The attraction of the sun on the 
sphere has no tendency to produce rotation ; but, on the shell, the at- 
traction of the sun is greater on the half nearer than on the half more 
remote. The resultant action is a tendency to draw the equator into 
the plane of the ecliptic, and produce a rotation round an axis perpen- 
dicular to that round which the earth rotates. The consecpience is that 
the earth describes a huge gyration, once in about 25,000 years, similar 
to the top in its final stages, but in the opposite direction. For it will 
be observed, that whereas the weight of the top tends to increase the 
angle at the apex of the cone of gyration, the attraction of the sun on 
the earth tends to diminish it ,* and we should expect to find, also, if 
observations could be made for the gigantic period that would be neces- 
sary, that the obliquity of the ecliptic is gradually becoming less and 
less. To this cause the glacial periods which seem to have covered the 
whole surface of the glote, may possibly be due ; for if the obliquity be 
becoming less, it must at one time have been greater than it now is, 
and if the obliquity at one time has been very great, it would be suffi- 
cient to account for extreme heat and cold, every year, all over the 
globe. There is another action which, like the friction of the peg of 
the top, tends to retard the rotation of the earth — viz., the friction of 
the tides, which Meyer, in an elaborate calculation, has endeavoured 
to show is at pxx)sent compensated for by the contraction of the bulk 
of the globe. The ultimate result must be, if sufficient time be 
allowed, that the earth will present only one side to the sun — a condition 
which we find in the case of the moon with regard to the earth, and 
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wliioli Mr. Eigg lias supposed lias been brouglit aborit by a siuiihir 
cause. Doubtless^ also^ the fluid interior of the globe will exercise a 
disturbing influence ; and considering that the laws which govern a 
fluid body in rotation under the influence of impressed forces diSer in 
the results produced by them in the case of a rigid body^ it is possible 
that the axes of rotation of the two are not coincident^ but that tliero 
is a friction between the two surfaces which produces the magiietisni of 
the earth; and also may be the cause of the periodic risings and sub- 
siclences of the crust of the globe so well known to geologislS; hoamm 
thus the two equators would be continually altering their positions 
with regard to each other. The effect of the laws of rotation on tlie 
solid and fluid portions of the globe is an interesting speculation^ 
which cannot; however; be carried into the daxk. future; seeing tha.t wo 
are met with the prediction that our earth is not destined to last for 
ever. The three laws — heat; elasticity; and attraction of gravitation — 
were given to matter in the first three days of creation. The law of 
heat appears to^ he the only one which is fading away ; but the promise 
is; ^^yet once again I shake the heavens and the earth;^'’ which not only 
appears to establish the undulatory theory of heat; but also may ex- 
plain the other statement that the elements shall melt with fervent 
heaV^ or be dissipated by intense incandescence into space; possibly 
again; under the influence of these same lawS; to form new worlds; in 
the way La Place has shown the universe to have been made. 

Seeing; therefore; that the laws of rotation exist; not only in theory; 
but in undoubted fact; no explanation of the motion of a rifled pro- f; 

jectile can be considered satisfactoiy which leaves them out of account. 

If the shot come out of the gun perfectly centred — Le,, rotating 
round its longest axiS; and having that axis coincident with the line of 
flight — there will be no tendency either of the axis of rotation or of the 
projectile itself to deflect; so long as the motion is in a straight linC; 
because the resistance of the air will act uniformly all round. As soon,; 
however, as the trajectory has begun to curve downwards under the 
influence of gravity, the resistance of the air acts more on the under 
side than on the upper, and effects will be produced depending on the 
resultant direction of the resistance of the air in relation to the centre 
of gravity. If, as in the case of service pi^ojectiles, the resultant action 
be through a point of the axis in front of the centre of gravity, the 
shot will commence to gyrate in the same direction as a top, and the 
resistance of the air, acting on the exposed side of the projectile, will 
cause it to be carried bodily from the trajectory in the direction of the 
deflection of the point; but if the resultant act through a point behind 
the centre of gravity, as is supposed to be the case with cylindrical 
shot;*^ the gyration will be in the same direction as that of the earth, 
with a corresponding deflection of the shot. In both cases the tendency 
is to gyrate round the trajectory. 

The rate of the gyration will depend on two things — viz., tho amount 
of original rotation given to the shot, and the amount of force tending to 
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pruducc M second rotation round an axis perpendicular to tlie first. If 
the aiiioiiiit of original rotation be low, the shot will begin to gyrate with 
a smaller deflection of axis than if the rotation be great. A. low rotation, 
therefore, is to be preferredto a high rotation, as keeping the point closer 
to the trajectory. There are some causes, howeTer, which interfere 
with: the possibility of giving a very low rotation. In the case of :the 
top, we have seen that, when the rotation is low, the gyrations become 
larger and larger. The same is to be observed in firing rifled service 
shot with too low rotations. They seem to go steadily at first, but 
afterwards begin to wabble as they proceed. In the case of the 
top, we saw that the friction of the peg on the ground tended to 
diminish the size of the gyrations, but in the case both of cylindrical^ 
and service shot, the friction of the air tends to increase their size; for, 
according to the principles investigated by Eohins and Magnus, the 
rotating surface carries with it a current of air which meets the re- 
sistance of the air in different directions, and the side of the head which 
leads the gyration and is rotating inwards, meets a greater resistance 
than the opposite side which is rotating outwards. In order, therefore, 
that the gyrations may not become too large before the end of the 
trajectory is reached, a sufficient amount of rotation must be given. 
The exact amount required is a matter well worthy of consideration, 
and varies in different guns, not only according to the length and 
diameter of the projectile, but also according to the amount of cen- 
trings^ the shot has when it leaves the gnu. With equal masses, the 
relative stabilities of shot varying in length may be expressed inversely 
as the twist in calibres ; but the longer projectile aUows the resistance of 
the air to act with a greater leverage,t and increased rotation must be 
given to compensate for this. After the necessary allowance has been 
made, the main cause which prevents a very low rotation being 
given is, that a shot rarely ever leaves the gun exactly centred. If 
the shot come out not centred, but having an initial deflection of the 
axis, it at once commences to gyrate, and that also at the time when the 
resistance of the air is the greatest ; so that when a properly centred 
projectile may be only at its first gyration, a projectile not properly 
centred may have reached its second or third, under the adverse cir- 
cumstances of- increased resistance of the air which the other would 
have escaped. In ordei*, therefore, to prevent the large gyrations being 
attained too soon, an increased rotation has to be given. 


“ Proceedings O.S.C*/’ 19tli September, 1862, Minute 7381 ; and 8Ui May, 1863, mwxte 9015. 
Tlie greater unsteadiness of cylindrical shot compared with service shot is probably caused by the 
fact that the flat head causes greater resistance of the air,- and the friction acts at a greater leverage; 
This is not inconsistent with the supposition that cylindrical hat-heitded shot deflect to the left; 
because, though the resultant action of the resistance of the air might act behiiid the centre, of 
gravity, the action of the friction would probably still be felt most at the head, whei^e the £ih* was 
most, though uniformly, condensed all round. The true deflection of flat-headed projectiles cannot 
as yet bo said to be satisfactorily determined. 

f This greater leverage is, liowever, compensated by the smaller surface of the head which is 
exposed to the resistance of the air. It is probable, however, that tho leverage increases more 
rapidly than the length of the shot. With the Snider bullet the resultant action of tlie resistance 
of the air must have acted very nearly through the centre* of gravity, otherwise tho low spin would 
not have been suflicient to ensure tho tolerable accuracy of fire which has been obtained from it. 
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Tlie bad shooting of the original Lancaster gun is an illnstratiou 
of the effects of want of centring. The outrageous system of riflings 
together with the badly fitting projectile winch was adopted in this gun 
originally^ made it an impossibility for the shot to come out properly 
centred. The consequence was that the practice made by it was most 
erratic^ eyen with very high yelocities^ and the very considerable 
rotation which was given. The path of the projectile could be traced 
by the eye as it described a sort of spiral^ sinuous, or corkscrew 
motion, at one time deflecting to the right, at another to the left, and 
so on. Very much better shooting has been obtained from guns with 
one-third of the twist, and there can be no doubt that the reason is to 
be found in the fact that they delivered their projectiles better centred. 

It is a curious fact that, with our service projectiles, the deflection is 
always to the right ; and to this, no doubt, is due the accuracy of fire 
which is obtained with, them ; for if at one time they should defl.ect to 
the right, and at another to the left, it would hardly be possible to 
make accurate practice. A very crude theory, which has found con- 
siderable acceptance, has arisen from this fact. It is that ‘^‘^a shot 
rotating I'apidly, and at the same time falling in the air, will ex- 
perience a greater pressure underneath than above, and will therefore 
roll, as it were, on the denser air below.^^ That this cannot be the 
case is at once evident, when we remember that, according to the 
principles determined by Eobins and Magnus in the case of round 
shot, it ought to produce a deflection in exactly the opposite direction ; 
and, if it were the true reason, our service rifled shot ought to deflect 
to the left instead of to the right. 

Professor Bashforth offers a better explanation in his valuable book 
on the Motion of Projectiles,^^ recently published. He says (p. 65) : — * 
The shot will have a sinuous motion. But as the deflection of 
an ogival-headed shot spinning with right-handed rotation is to the 
right, and afterwards, as its point is directed more to the right than 
to the left, the shot will have a deviation on the whole greater to the 
right than to the left.^^ 

By plotting some very accurate practice made with a B.L. 40-pr. 
Armstrong gun — * which is perhaps the most accurate shooting gun we 
have ever had in the service — it will be seen how the deflections vary. 
There is little or no deflection up to 700 or 800 yds. Then the deflection 
begins to be appreciable, and increases up to about 1200 yds., when 
the rate of deflection appears to attain a maximum. After that, the 
rate of deflection to the right decreases, but. no deflection in the 
opposite direction to the left can be traced. Prom about 1500 to 
2000 yds., or more, there appears to be very little tendency to deflect 
at all^ but beyond that, the deflection to the right begins again to 
manifest itself, and at about 2500 yds. range it has again attained a 
maximum to the right, gradually after that diminishing, and, at more 
than 3000 yds., showing some symptoms of deflection to the left. 

The following diagram will very well represent the deflection of the 


''ProccJeclxBgs O.S*0./* Octobor, 1862, Minuto 7634<. 
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point in this instance^ both in accordance with the facts observed and 
with the laws of rotation already noticed* 



The concentiic circles represent the base of the shot^ and the dark 
spiral line the supposed deflection of the point. The eye is supposed 
to be looking always in a line tangential to the trajectory. The dotted 
line is the course the point would take were the trajectory to he pro- 
longed beyond the usual ranges^ or which it would take were the shot 



not properly centred. The reason of this somewhat curious but very 
valuable motion of the pointi appears to be due to the fact that the 
dip of the trajectory materially interferes with the tendency to gyrate. 
As the point is gyrating downw^ard^ the trajectory is also curving down- 
wards^ and it is the comparative rates of these two motions that 
produce the eflects observed. At firsts the point will be dipping more 
rapidly than the trajectory ; but as the resistance of the air diminishes 
and the point comes closer to the ti^ajectory^ by virtue of the forward 
motion of the shot in the direction of the axis and the inward motion 
of the point due to the resistance of the air acting above the head;, the 
dip will be lesS;, and so J^he point does not get round below the trajectory 
at all. It will be observed that the first gyration is smalk and if we 
suppose it to occupy the time the shot would take to range 2200 yds., 
the effect will be that the axis of the shot will coincide pretty closely 
with the trajectory for that distance. The second gyration is shown 
larger, because the resistance of the air has then become less, and 
the gyration will be made under a greater exposure of surface. This 
second gyration is therefore what we should have as the first gyration 
if wo were to increase the spin ,* for the greater stability the shot 
would have would cause it to wait until a greater amount of surfece 
had been exposed before it, would -gyrate. It is important to notice 
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thiS; because gx'eatei-* spin tbus inyolves greater deflection of axis^ 
and consequently greater resistance of tbe air; and that tliis reavsoning 
is sounds is proved by the fact that guns with a rapid twist, if they are 
accurate shooting guns, and do not deflect at one time to the right and 
at another to the left, as did the Lancavsier gun, always deflect more to 
the right than those with a less twist** 

These principles have been dwelt on at some length, because it is 
necessary to know exactly W'hat we have got to do in rifling guns. It 
is a mistake to suppose that giving a very great twist is all that is 
required. What is required is to limit the extent of the gyrations as 
much as possible, so as to keep the point as close as may be to the 
trajectory, and thus occasion less resistance of the air during the 
whole flight of the projectile, and the greatest penetration at any 
point; and what is of still greater importance, to ensure that the 
gyrations, whatever they may be, shall be regular, so that they may l)e 
allowed for and we may have accurate shooting. This last can only be 
obtained by proper centring ; for if the projectile be not properly centred, 
there is always an initial cause to interfeire with the after regularity of 
the deflection. There can be no doubt, however, that a rapid twist is 
the best thing that will compensate for want of centring; because, in 
the fi^rst place, it is not so easy to deflect the point of the shot as it 
comes out of the gun when the twist is great; and, in the second 
place, any initial defl.ection which may exist becomes more readily 
absorbed in the larger and more stable gyration which afterwards 
ensues. It is better, however, to do with a less rapid twist and more 
perfect centring, not only because it strains the gun and the projectile 
less, but also because it in reality gives more accurate shooting. 

No one will doubt the fact that some rifled guns shoot better than 
others, thongh some may be disposed to question whether the better 
shooting is due to more perfect centiing. The results given in 
Reports of Experiments with the Bashforth Chronograph^^ to deter- 
mine the resistance of the air, may , be therefore stated, in further 
support of the view here advocated. This instrument gives a very 
accurate measurement of the resistance of the air, both with round 


^ The following table, taken from “ Ileports of Experiments with the Bashforth Chronograph/’ 
(p. 168), shows the co-efficients of the resistance of the air with Whitworth and service projectiles : — 


Velocity. 

Whitworth 
dat-headed shot. 

Ogival radius 
s= 1|- diameter. 

Hemisphefical 

head. 

Spherical shot. 

1140 

•0001396 

•0001079 

•0001329 

*0001534 

1060 

•0001246 

•0000972 

- 

•0001473 

9*28 

j -0001384 

•0000659 

— 

•0001385 


This shows that, with Whitworth shot, the co-efficient of resistance does not decrease with the 
velocity of translation in the same maimer as service rifled and spherical shot ; and no doubt the 
greater spin with Whitworth shot is the c.ause of this, as explained in the text. 
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vshot a,nd rifled projectiles. With rifled projectiles^ the resistances are 
found to vary to a mncli greater extent than, with round shot; audit 
is reasonable to suppose that where the resistance of the air is least, 
the projectiles are centred best> ^ and less perfectly when the re- 
sistance of the air is greatest. Great diiffereiices are found in this 
respect; and it is a rule that when the resistance of the air is great, 
the accuracy is not so good, and vice verm. One gun — long B,L. 
40-pr. converted into a M.L. 47-pr.— is remarkable both for the small 
amount of resistance it gives, and for its great accuracy of Are. No 
difficulty is found in firing through ten screens with it without mishap, 
and it can be fired wdth accuracy at lower velocities than any of the 
other guns. The regnilarity of the resistance of the air is a.lso very 
remarkable, UvS compared with the other guns. 

If the shot came out of the gun without any deflection of the axis, 
but rotating round an axis inclined to the longest axis, it would be 
sufficient to account for the increased resistance of the air. For many 
“reasons it cannot be suppovsed that this is ever the case. It will not 
account for the generally inferior shooting -which is found with in- 
creased resistance, and it is difficult to see how the small amount of 
play the projectile has in the bore of the gun can be sufiicieiit to 
account for the great differences in resistance -which are found to exist 
—sometimes as much as 25 or 80 per cent., or even more. 

The question arises, how can we suppose a sufficient amount of initial 
deflection to account for so great an amount of increased resistance ? 
But it will be admitted that there are various causes which will account 
for this* If the shot be knocking itself against the bore as it moves 
on, it may have a final knock as it leaves the gun which will have the 
effect of deflecting the axis sufficiently to account for the differences 
observed. It is possible that such a knock might be sufficient to upset 
the stability of the axis, and cause rotation touiid an axis inclined to 
the longest ; and some people hold -fchis view, and think that it accounts 
for a very curious flict which has been observed in the peneti^ation of 
iron plates. On this supposition, the shot comes out of the gun rotating 
round an axis inclined -to the longest axis ; and thus at short ranges the 
amount of surface presented is greater than at longer ranges, when 
the shot, by virtue of the stability of its axis, has had time to centre 
itself.^ A suggestion may be offered, however, which would account 
for this fact without supposing that the stability of the axis is upset. 
It is this: — -At the moment the shot is leaving the gun, we may sup- 
pose that it is rubbing along the bottom of the bore, and that the gas 
is rushing over the base of the shot. As soon as the lower part of the 
base is unsupported, the efiect of the gas pressing downwards will be 
sufficient to give a considerable initial deflection of the point to the right. 
At first, therefore, the point of the shot will not be in the best position for 
penetration ; but as it proceeds the point will dip, and will not only con- 


^ General Mayeyski supposes another sort of centring action different from this, and' probably 
, the same as that given in the text where the curve of the trajectory interferes with the gyration, 
and at one point brings about a close coincidenoe between the axis of the projectile and the 
trajectory. This is not, however, what is here referred to. : 
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form more to tlie trajectory^ but also to the face of the target, which 
generally has a slight inclination backwards. It seems that this action 
of the gas would not be sufficient to upset the stability of the axis ; 
because it is evident to all/from the noise that a rifled shot makes 
on ricocheting, that the stability of the axis is not upset, but only that 
the point is very much deflected, which causes the regular roaring noise 
which is heard, each gyration being distinctly traced by the ear. Now, 
if the severe blow on striking the ground, which causes so great a de- 
flection of the point, is not sufficient to upset the stability of the axis, 
it is scarcely probable that the lesser blow of the gas on the base of the 
shot, which produces a much smaller deflection, would be sufficient to 
do so. 

This view is strictly in accordance with the fact that the best remedy 
for want of centring is to be found in a long gun. All our longest 
rifled guns shoot best ; and, if what has been stated be correct, it is to 
be expected that they should do so; for the longer the gun, the less 
will be the stress of the gas as the shot leaves the muzzle, and the less » 
will be the knocking, if any, against the sides. 

It was found in the Bashforth experiments, that the 9-in. gun gave 
less resistance of the air when fired with 36 lbs. of E.L.Gr., than with 
48 lbs. This appears to support the idea. Practically, it was found 
that though 43 lbs. gave 40 ft. more velocity than 36 lbs., yet the latter 
charge would have a greater striking eflect at 2000 yds. 

Too much attention has hitherto iDeen given to centring in the bore. 
What is wanted is, that the projectile shall be centred as it leaves the 
gun. It may be centred all along the bore, but if it receives a blow 
from the gas as it leaves the gun, all the advantage will be thrown 
away. If, by centring in the bore, any knocking against the sides can 
be mitigated, this will undoubtedly be an advantage. We ought, how- 
ever, to take a lesson from the results of experience, and it will 
generally be admitted that to use a long gun is the best method of 
ensuring accurate centring, and consequently accurate shooting. 

A great many methods have been tried, with the view of securing 
accurate centring. The first, and perhaps the best, was Sir William 
Armstrong’s system of lead-coating. The shot was kept jammed in 
the bore through its whole length, and could not possibly wabble about. 
His shunt gun also provided for centring as the shot left the muzzle, 
by shallowing the grooves just before the shot effected its passage out 
of the bore. Sir Joseph Whitworth tries to get centring by making his 
shot as nearly as possible a mechanical fit, with a considerable amount 
of success. It is probable, however, that his taper base has something 
to do with the accuracy of shooting he has attained, for it will allow 
the ga,s to act more uniformly round the base of the shot as it leaves 
the gun. This taper base, however, involves a semi-flat head, so as 
to avoid too great deflection ; but the greater resistance of the air 
which accompanies this is objectionable, and should be avoided if 
possible. 

Another method, which has found many advocates, consists in making 
the shot centre itself, ' ■ 



/■; : mi eoyal . abtijlliey iksmtution. 387 

It is as follows : — 



Suppose a shot^ moving along the bore of the gun, is compelled to 
rotate as shown by the arrow by the bearings at the points and 

then, by virtue of its inertia, it will assume a position where the 
rotation is least, and this can only be in the centre of the bore ; for it 
will be observed that if it goes to one side — the bottom, for instance — 
it can only do so by taking more rotation, pivoting round the point A, 
Bather than do this, it will centre itself in the bore of the gun. 
Captain Scott, B.N., claims this as an advantage, with his system of 
rifling, which consists of long iron ribs on the shot, giving a sufficient 
amount of bearing surface to prevent any wear of the ribs, which would 
of course interfere with the perfect action of this principle. 

The Woolwich system is well known, and practically consists in 
giving rotation by a single row of soft studs all round the projectile, 
so as to allow of an increasing twist being given to the grooves of the 
gun, and thus reduce the maximum strain caused in giving rotation, 
both on the studs and gun. The small amount of windage given 
between the shot and the bore, is considered sufficient to give accurate 
centring. The windage over the studs, also, is less than over the body 
of the projectile ; so that the soft metal studs receive any side blow 
which may be given to the bore of the gun, and thus diminish any 
knocking action that may exist. 

These are all the systems which have been tried in this country 
which have given results entitling them to be considered applicable 
to heavy guns ; but two others may be mentionfed, which have been 
adopted or tried by foreign Governments, and which are worthy of 
consideration. 

The Austrian Government tried a very long B.L. gun, which fired 
lead-coated projectiles, but which differed from the Armstrong, not 
only in the breech-loading action, but also in the grooving of the gan. 
The number of grooves was reduced to one-half, and the grooves were 
made very wide, while the lands were very narrow ; so that, practically, 
the lands cut readily into the lead coating, and thus diminished the 
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friction, while the power to produce rotation was not reduced, but 
rather increased ; for it will b© admitted that, as the lead-coating is 
much softer than the steel land which cuts into it, the strength of the 
lead-coating will be increased in this manner, while the steel land will 
have sufficient strength. 

The other system is that adopted by the Norwegian Govermnent. 
It has an uniform twist, and has one row of studs all round the pro- 
jectile towards the front, to produce rotation, and another towards the 
base to give centring. These two sets of studs have separate grooves.* 
The driving grooves are deep, but terminate at some distance from the 
powder-chamber. The steadying grooves are shallow, and are carried 
up to the powder-chamber. The studs are not rounded off, but are 
purposely left angular, so that by the first wear of the driving studs 
the projectile may come gradually into bearing, and also allow the 
steadying studs to leave their grooves and jam themselves tightly in 
the bore of the gun.f 


The following wood-cut shows the grooves and studs with their 3-pr. 
mountain steel gun : — 



* In tho smallei* guns only. In the latger guns tiie driving and steadying studs are in the same 
groove, and a similar action is obtained by sloping away tbe dinving edges of tlic driving-studs. 

t Probably some sucb action as this exists in the Woolwicb gun; for it wiU be observed in tbe 
recovered projectiles that, in some cases, nearly one-half of the studs arc worn away. Thus one 

half of each stud may give rotation, and tho other half contrieg. 
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A great many points of oonsideralble importance must be borne in 
mind in considering tlie value of these different systems of rifling. 
The firsts and not the least, is the effects they have on the strength of 
the gun. Those which cut deep grooves are most detrimental in this 
respecb thus far the Austrian experimental gun has an undoubted 
superiority j foi’ not only are the grooves shallow, but — ^what is of much 
more importance — they are many and broad. One groove in the bore of 
a gun injures the gun much more than fifty ; for w© must not only pro- 
vide for the strength, but also for the stretch of the bore. If there be 
only one groove^ the whole stretch tends to come on that part, because 
it is weakest and yields most readily. It is the same principle which 
has been successfully avoided by Sir William PalKser, in making the 
body of his bolts less in diameter than the weakest paris of the thread, 
so that the stretch comes on the body which is long rather than on the 
shallow part of the threads, which are comparatively very short. The 
defect of this law was also discovered and early avoided in the Royal 
G*un Factories, by not cutting the thread for the breech-screw deeper 
into the breech-piece than that part which received the steel tube. No 
other system avoids this objection ; for we find they all cut grooves 
into the bore of the gun, and thus injui’e it more or less. Even 
Whitworih^s hexagonal system of rifling is a grooved system in this 
respect. 

Those systems which have most grooves are, however, to be preferred 
to those which have fewer ; and the fact that the Norwegian system 
has a double number of grooves is rather an advcintage than a disad- 
vantage. 

In connection with the effect any system of rifling has on the 
strength of the gun, a most material point is the windage given. A very 
small increase of the amount of powder consumed causes also a vei’y great 
increment of pressure, and a very small amount of windage gives a 
corresponding relief. This is a difficult problem, for windage is 
the main cause of the scoring and destruction of the guns at present 
in the sexwice. The only escape out of the two objections is to stop 
the windage over the body, and give it through the interior of the 
projectile, utilizing it at the same time to ignite the fuze. Lead-coating 
effectually stops windage, advantageously or disadvantageously ; and in 
this respect is superior or inferior to all other systems, according to the 
circumstances of the case. It is possible to stop windage in all guns 
by the use of an expanding wad, which would thus render them all 
practically equal in this i*espect. 

It remains now to consider the strain and friction on the surface of 
the projectile, and on the grooves of the gun. The easiest way of 
doing this is to compare the amount of force required to produce 
rotation with that to produce translation, and also the friction of the 
shot along the bore. 

Let X = the distance travelled by the shot in the time i, 

0 = the angle of rotation described in the same time, 

P = pressure producing translation, 
r/ a rotation. 
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Tlieii; ill a cyliuder of r = radius and M = inass; for one turn in 
01 calibreS;, 


But 


and 


therefore 


and 


== 25j9, if n = 40. 

Thus, with an uniform twist of 1 turn in 40 calibres, the force pro- 
ducing rotation at the surface of the shot is 4 per cent, of the total 
pressure of the gas at any moment on the base of the shot. The useful 
ejffect of the force of translation absorbed is, however, the resolved part 
of this along the bore, or about tV of 4 per cent . — i per cent, 
nearly. The friction, however, has to be added to this, which, sup- 
posing it to be i of the pressure, gives 1 per cent, in addition ^ thus 
using altogether 1 J per cent of the force of translation. Thus, with a 
600-lb. shot in a 12-in. bore, with 20 tons per square inch of maximum 
pressure of powder, the pressure producing rotation would be 90 tons ; 
with a 15-in. gun and 1200-lb. shot and 25 tons pressure, it would be 
180 tons. If we suppose excessive pressures, such as often occur in the 
bores, of twice or thrice the amount supposed, these pressures will be 
doubled or trebled. 

The effect of the increasing twist is to make the amount of pressure 
depend, not on the amount of maximum pressure of the powder, but 
on the amount of rotation to be produce^ distributing the pressure 
more uniformly along the whole bore of the gun, and making it less 
as the length of the gun is increased. With the length in use with our 
service guns, and with the twist used in the 10-in. gun~from 1 turn in 
100 to 1 in 40 calibres — it has been shown by Captain Noble,* late R.A*, 
now of Elswick, that the pressure is uniformly distributed, with the 
pressui'es found by the Committee of Explosives to exist in that gun, and 
does not exceed half of what it would be if the twist were uniform. If, 


^ On the Pressure required to give Eotation to UMed Projectiles/^ hy Captain Koble, F.K.S.j &c., 
late E.A. “ Procoedings, E.A. Institution/^ Vol, Vlll. p. 359. 
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liowever, the initial pressure in the bore were doubled or trebled^ there 
would also be a maximum pressure double or treble the amount cal- 
culated.* The twist increasing from 0 to 1 in 40 would have the effect 
of giving a greater pressure towards the muzzle of the gun than one 
from 1 in 100 to 1 in 40 ; but it would have the advantage of having 
no maximum pressure at the commencement of motion^ when the initial 
pressure on the base of the shot was doubled or trebled. The practical 
result^ therefore^ of a spiral increasing from 0 is that with a good uniform 
powder the maximum pressure is about | that with an unifoinn twist ; 
but with a maximum pressure of twice or thrice the legitimate pressure 
in the powder-chamber, it will be reduced to J or -f of what an uniform 
twist would give under similar circumstances. 

In order, therefore, to provide against all possible contingencies, an 
uniform twist ought to have four times the strength of studs or ribs to 
be as safe as one increasing from 0 to the same amount of twist with 
guns of the service length. If, therefore, an uniform twist has four times 


the bearing surface of an increasing twist, it is practically as safe. 
Comparing Captain Scott^s system with the Woolwich on this subject, 
it will be seen, that it is quite as safe, and indeed very much safer, for 
it has much more than four times the bearing surface. 

The shunt system has nearly— perhaps not quite — four times the bear- 
ing surface, and no doubt would be quite strong enough. The Whitworth 
gun has much more than four times the bearing surface. The pressure 
which produces rotation, however, by no means acts at the extremity 
of the radius of the projectile, but at between ^ and that distance, as 
will be observed by the accompanying woodcut, where the pressure 
at A — the driving edge of the groove — acting normally to the surfaces, 
has a direction AD, which practically makes BD less than one-half the 
radius £C, 



^ Captain ISToble talces no account of tliese very high pressures in liis calcuiation. They ought 
not, however, to be omitted in the consideration of the proper rifling of our heaviest guns, in which 
they are found to a very great extent. It is because they exist that the increasing twist from 0 to 1 
in 40 is superior to one from 1 in 100 to 1 in 40; and no doubt it is. for this reason that the latter 
twist has been abandoned in favour of the former. The 10-in. gun has a twist from 1 in 100 to 
I in 40, and it will be observed that projectiles iSred from this gun have the studs very much worn. 
It is worthy of remark, that both the lO-in. and 35-ton guns shoot remarkably well; the latter gun 
has a twist commencing from 0, 
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Taking a 600 -pr. gun and high pressures^ we should^ under tlie same 
conditions as before, have with the Whitworth rifling about 700 tons pro- 
ducing rotation, which would be more than 100 tons on each edge and if 
we suppose the driving edge to be 1 in. wide* and 20 ins, long, it would, 
with 1 tuirn in 40 calibres, give a pressure of 5 tons per scpiare inch, 
which, on the great amount of surface employed, must produce enormous 
friction. With a 1200-pr. it would be worse and worse — about 8 tons 
per square inch on a still greater snrflice. Still worse, however, Wiiit- 
wortVs small bore necessitates a twist of 1 turn in 20 calibx’os ; so that 
these pressures, great as they are, would have to be doubled. It is 
difficult to estimate the amount of longitudinal pressure that would thus 
be consumed; the co-eflicient of friction with such high pressures 
being very great. Probably it would not be less than 10 per cent. 

Captain ScotPs system, having less bearing vSurface, but acting at 
the end of the radius, will probably, with the same twist and number 
of grooves,!' have about the same amount of pressure per squove inch 
as Whitworth^s system, but will impede the velocity of the projectile 
less, owing to the smaller amount of surface under friction. The number 
of his grooves, however, can be increased to any amount, and thus the 
friction can be reduced to any extent desirable — a point of voiy great 
importance, as there is a limit, by the laws of pi^actical mechanics, to 
the amount of pressure which should be given between surfaces in 
contact — 700 lbs. per square inch. 

With lead-coated projectiles, the whole surface would probably be 
under the action of friction to produce rotation ; but, owing to the 
softness of the lead, and the difficulty of securing its proper iidhesion 
to the body of the shot, it is hard to form any cstimalo of its value 
with very heavy guns. The longitudinal friction of the lead-coating 
in the bore is enormous, wasting on an average, with very heavy guns, 
about 10 per cent, of the useful effect of the gas — no other system, 
except Whitworth^ s, wasting nearly the same amount of the longitudinal 
pressure forward. 

The Norwegian system is less capable of giving effective rotation. 
The number of the driving studs could, however, easily be increased. 
But, instead of this, the rotation is diminished, giving only 1 turn in 55 
calibres ; and with large bores and tolerable centring very good shooting 
is obtained. 

Excepting, perhaps, lead-coated projectiles, the Woolwich studs are 
strained most severely, and are often subjected to a strain of probably 
20 tons per square inch, causing the studs to bulge. An extra stud, 


^ "Whitwortli claims a greater Ibreadtli of bearing surface than is here stated, but it is questionable 
if he gets more ; because the pressure is obtained bj the yielding of the metal to Ksome extent, and 
this can scarcely be allowed for. Besides, any additional smdace brought into play will act at 
shorter radius, and produce less proportionate effect in giving rotation, but more in giving friction, 
t The grooves, however, arq here supposed to be deeper than those used by Captain Scott in his 
guns of smaller calibre, which are only *125 in. deep. It is not necessary to consider the depth of 
Captain Scott’s grooves an essential element of Ms system, any more than the numbor. As the 
number increases, so may the depth without detriment. Whitworth, however, cannot increase the 
number of hia grooves, ‘ . , , , , 
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however^ lias been inserted in each longitudinal row/ which materially 
increases the strength. The studs are often very much worn by the 
great friction^ which must necessarily cause a greater waste of longi- 
tudinal pressure than if so much wear did not take place^ as well as 
try severely the driving edge of the grooves. 

Nothing* has been said on the relative merits as i*egards centring of 
these systems of rifling/ because little is known. The best way of 
testing them on this point would be to fire through a number of paper 
screens at different distances^ so as to trace the trajectory^ using at the 
same time the Bashforth chronograph to obtain the resistance of the 
air. The latter would give the amount of deflection of the point of 
the projeotilej and the former the direction of the deflection. 

These. considerations would appear to show that the palm of undoubted 
superiority cannot be given to any one system over all the others; each 
has its advantages and its disadvantages^ and none are without objec- 
tions. This is generally admitted^ and has come to be thought 
unavoidable in all rifling. That such;, however;, is not necessarily the 
case^ is a consideration which the following proposal is intended to 
show. 

It may be briefly stated thus : — ^Adopt the system of grooving in the 
Austrian B.L. experimental gun^ but do not adopt the lead-coated pro- 
jectiles. The lead-coated px*ojectiles^ in addition to the disadvantages 
pointed oub have the serious disadvantage mentioned by Colonel 
Reilly, R.A./^* of being less effective against armour plates than iron 
projectiles, because the lead flies off on impact and does not help the 
projectile through the target. But if we groove the projectiles so as 
to fit the projecting ribs of the gun, we do away with this objection, 
and we get an amount of bearing surface which alone meets the 
mechanical requirements of the case. With 64 grooves in the shot, and 
the same number of lands in the gun, each *3 in. deep, we have an 
amount of bearing surface which, under ordinary pressures, in a 15-in. 
gun, with a projectile, of 1200 lbs., and a twist of one turn in 40 
calibre>s, would reduce the pressure below 700 Ibs.f per square inch — ^the 
mechanical limit of pressure between surfaces in contact under friction. 
Here, then, is a perfect system of giving* rotation. It does not cut into 
the boro of the gun, and therefore does not weaken it ; and it will not 
wear the grooves, nor waste more than probably one-half of a per cent, 
of the longitudinal pressure of the gas, because with the small amount 


Notes of a visit to Berlin, December, 1872/* by Licntenaiifc-Golonel K. Eeilly, C.B., Assistant 
Director of Artillery, page 20: — lead covering causes a great waste of power, as it is the ii-ou 
part alone of the shell that can do Avork against the iron plates, and consequently a considerable 
force is expended in projecting a part of the projectile which is useless for the Avork Avliich has to be 
performed,” On this point ]\ir. Krupp remarks (letter 16th February, 1870), that the experiments 
at Tegei, 4tli August, 1868, again demonstrate that, in the ease of the breech-loading projectiles, 
a heaA 7 lead-coating can so Aveaken the effect as to render it insiirticient.” And Captain von 
Doppelmair — a strong advocate of Mr. Krupp — says : “ Vf c shall not be much in error Avlien calcu* 
lating the momentum of a lead-coated shot if avo only take into account the Aveights of the cast- 
iron or steel core” (pamphlet). i 

t This is for ordinary pressures. With, exceptional pressures, the same as in. the other calcula- 
tions, the maximum Avould bo about one ton per square inch. 


48 
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of pressure between 'the [ribs find grooves, lubrication may be used 
wSS.” ” "fcg i» bin, g„„ „,„1 p4i„lil“ ,n .; 



ilio iollowing tfiblo will serve for comparison of tla- iirobable nressures 
wLxeb produce rotat on, and fire wasted in IHction vdt U 
systems ot nhng They are all odculated for a twis of one turn n S 
calibres, so that those given with Whitworth’s riding would h vo o be 
doubled tor one turn in 20 odibres adojited by him." The i res in 
zMicv are those due to exceptionally higli pressures in 
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grooves in each shot will bo considerable • but u, il, 

able practical engineer and mechanic,* this would noVbcTho'case' fm-l 


point, 13r. Anderson, iSuperinU'nctent of Macliinerc Wm* ii < 

lelter to the imter, 12th May, 1873 ^ J-^^d^indnnnil, observes in a 

make it worth while to provide self-actincr tools to aerwith r 7 

taneously, the cost for wages would be rm triilina- reouirin cgftmg instruujonts simul- 

lateur. Of course, the site would have ‘a S ZT ‘'‘t 

system if it is right in other respectsd* ’ ^ ^ harrier to the 
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macMne could ea-sily be constracted wliicli Tpoiild cut tliem all in one 
operation. 



But liow about cMlled projectiles ? They can be turned and grooved^ 
though it is more expensh’^e to do so than with ordinary cast-iron. 
It would be better^ however^ to cast the shot in a cylinder of cast or 
wrought-iron, and groove the outer casing thus formed. A wrought- 
iroii casing would be a very great advantage ; because on striking an 
iron plate the tendency of the body of the shot is to split in two and 
fly forward like lead-coating', while the head jams in between the two 
pieces, but a wrought-ii'on casing would prevent this.'^' 

Another gx'eat advantage is that it could be used with breech-loading 
as well as with muzzle-loading guns. It is by no means an easy pi'oblem 
to solve how we are to secure that the projectile shall occupy its proper 
seat if we do away with lead-coatings because any arrangements made 
when the gun was new might fail if the bore was worn out by scoring. 
It would be very eas,y to stop the scoring on this plan by a wad ; for 
the sharp edges of the ribs would readily cut into the wad and preserve 
the bore, or at all events the ribs themselves, from being eaten away. 
All that would have to be done would therefore be to insert small zinc 
studs in a few of the grooves, and allow the projectile to go up until 
these studs come to where the ribs terminate beyond the powder- 
chamber. These zinc studs would probably afterwards aid the centring*. 
The bore would thus not only not be weakened, as in nearly every other 
system, by narrow deep grooves cut in the most vital part of the gun, 
but would not wear out by scoring ; and if combined with the gun 
brought foi*ward by the writer in this Institution nearly four years ago,t 
the endurance of our heaviest guns would probably be extended to 


Captain C. Orde Browne, late E.A., and Captain Instructor Eoyal Laboratory, in " Proceedinggs 
Eoyal Artillery Institution,’^ Vol, VIL page 25, says;— “The projectiles east with sand bodies are 
superior in penetration to those entirely chilled j because, as may be seen, while the pressure round 
the head towards a centre does not test its tenacity, the base is in a very diiFei*eut condition. The 
metal then having lent its force to some extent to the head, shivei-s away to the front, generally 
indenting the plate round the hole made by the head. Any increase of tenacity in the material at 
the base is therefore clearly an advantage.” 
f See “ Proceedings, Eoyal Artillery Institution ” Vol. VII, pp. 145 and 436* 
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10 000 or 20,000 rounds. Tlie use of a wad mndd not only stop tlie 
scoring, but might also matemlly improre the accuracy of practice 
If It prevented any rush of gas over the base of to 

Foduce initial deflection as the shot left the gun. With 1 breech! 

S® might he much reduced^, and in nl! iirobability 

the shot would come out perfectly centred ; for ;hatevor advanta^> is 
to be gained by the principle of centring is to be found in (his o-un 

And not this only, hut the fact that length in the gnn is tlie oidy'^uic 

method of ohtmning accurate practice could he takmi ndvantao-e if-' for 


1 i 1 — 7P uuiuu ue laJvcn a(.lvaTn-{i<n‘ of 

*Uch%tTSe"® rfthc 
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COPY OF A MEMORANDUM ON THE USE OF SHEEP 
EMPLOYED TO CAIlllY LOADS ACROSS THE KARAKORUM, 

BY CAPTAIN BIDDUtPH, 19t.li HUSSAES. 

COMMUNICATF-B by 

CAPTAIN E. F. CHAPMAN, E.A. 

SBCEETABY YAEKUNB MISSION. 


[The facts recorded will explaiia the Battire of the journey undertaken by that portion of the Yarkund 
Mission which has just crossed by the Changchemno route.] 


Coj^y of Memomnd'im on the use of Sheej) loaded with Sti^pUes cfomng 

the Karahoritm. 

Camp, Shaeidulla, 

October 19, 1873. 

I left Tliansie on September 18, taking witli me 30 sheep, carrying 
loads of grain and attain Wishing merely to test their marching 
capabilities, I looked upon the supplies they carried as extra,, and their 
loads remained intact till within four marches of Shahidulla, when I 
was forced to commence using them. 

The Tartars usually make them carry a load of 32 lbs., and march 
7 or 8 miles a day only ; as, however, I knew I should be marching 
hard at times, I put only a load of 20 lbs. on each sheep. Beyond this 
I took no care of them, and they simply took their chance. 

The accompanying table will show the particulars of the marches 
they made. I was accompanied the whole time by a Survey Pundit, 
who paced the distance each day. 

A great part of the route was over rough and stony ground ; but 
only one sheep broke down, though many of them showed signs of 
footsoreness at times. The loads, secured by breast and breech ropes, 
ride well, sinking into the fleece, and not being liable to shift. 

One man was snflicient to manage the lot j and two men, I should 
sa.y, could easily drive and manage a hundred. On fair ground, where 
they travel with a broad front, they marched at the rate of If miles 
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an hour. A large iiiiinher would no doubt travel slower, and much, 
must depend on the breadth of the road. 

The greatest difficulty they had to contend with was cTossing 
streams ; and marching so much in the Karakasli Valley, they were 
sometimes obliged to cross the river three or four times a day. Not 
only were their loads liable to become damaged, but the weight of water 
hanging in their fleeces, and on several occasions freosing, greatly 
impeded progress. 

On the clays on which they had no grass, they liad literally nothing 
to eat j as they refused grain, not being accustomed to it. 

On arrival at camp, they were unloaded and turned out to shift for 
themselves till dark, when they were herded for the night, 

(Signed), 

JOHN BIDDULPH, Captain, 

To A.B.C. to the Viceroy, 

Lieiit.-Colonel Gonloii, Yarhmcl Emhauy. 

YarJmnd Emkm//, 


Table slmoing marches tahen hj a Flock of 30 BJiee])^ carrymg loads of lbs* 


March, | 



Bate. 

Miles, 


'■ 1 

1878. 


Thansie to Ichur-Ka-talab. . . 1 Sept. 18 

14 1 

Luhung t 

n 

19 

n 

Chagra 

u 

21 

8 ' 

llimdi 1 

u 

22 

18 

Pamzal ' 

// 

28 

13 i 

Gogra 

« 

24 

12?. = 

Shummal Lungpa 

1/ 

26 

12 ' 

Camp near Nischu ' 

n 

27 

14^ 1 

Bo. on Lingzi Thung 

u 

28 

16^ 1 

Camp 

It 

29 

20^- i 

Sumna 

It 

30 

21| i{ 

Eizzil Jilga 

Oct. 

1 

11 

Chuiig Tash 

„ 

7 

.24 ! 

Sumiial. ■ 

It 

9 

18 i 

Camp ! 

It 

10 

lOi- ! 

Bo 

u 

11 

16 


Bo 

H 

12 

16f 


Sorah 

H 

13 

% 


Camp 

If 

14 

18 


Bo 1 

it 

15 

18 


Bo i 

ft 

16 

10^ 


Gulbasber * 

It 

17 

18 


Shabidulla | 

1 

it 

18 

23 

1 


Eemarks, 


Crossed Lunliur La, 18,400 ft. 


Ko jrrass. Crossed Clianglung La, 1,280 ft. 

ISTo grass. 

No grass. 

Crossed Eizzil Dawau, 17,600 ft. Bid not arrive 
in camp till dark. 

Grass very scarce. Bid not arrive till after dark. 

Grass very scarce. 

No grass. 

No grass. One slieep broke down on marcb. 


Supplies not used till tins evening. 


Total, 330| miles. The last eleven raarebes 
dow n the ^^^ bey of tbo Farif^ash. 
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PROBABLE RECTANGLES. 

BY 

CAPTAIiN- W. H. NOBLE, E.A, 


This metliod of comparing' tlie sliooting of diflferent guns was pro- 
posed by Captain A. Noble, F.R.S., late R.xA. It is fully described 
in the Occasional Papers of the Royal Artillery Institution/^ 
Tol. L p. 173. 

The ‘’^probable rectangle represents an area on the horizontal 
plane, within which there is an even chance of any one shot falling ; 
that is to say, the area would probably contain half the number of 
shots fired. The smaller the rectangle, therefore, the greater the 
accuracy of the shooting. The length of the probable rectangle 
depends upon the value of the mean difference of range the 
breadth upon that of the ‘’Anean reduced deffection/^ or — 

of differences of ran<>*e from mean r<nv«-e ^ , . 

one less than the iminber of shots 

siun of differences of deflection from mean deli ecbioii ^ . . 

one less than the number of shots 

The mean difference of range* and mean difference of deflection*^ — 
or mean reduced deflection, as it is usually called — are given in all 
abstracts of practice ; and a table has been computed to facilitate the 
calculation of the corresponding dimensions of the rectangle. It com- 
prises values from 0 to 100, and is calculated to two places of decimals. 
For example, the following, taken from p. 22 of the Report of the 
Special Committee on Field Artilleiy Equipment for India, gives an 
abstract of the sliooting of the 9-pr. rifled M.L. gun with shell of 
9 lbs. and charge of If lb. : — 


N umber 
of 

sbot-s. 

Elcv-aiion. 

jMean 

range. 

Mean 

dilferencc 

of 

range. 

Mean 

reduced 

deilectiou. 

Length and breadth ol 
corresponding probable 
rectangle direct, from 
table. 

Length. ! Bri‘adtli. 


o 

1 : O'ds.:.. 

3'ds. 

yds. 

yds. 

yds. 

10 

.1 

703 

15*0 

0*4 

dG*08 

1*05 

10 

1 2 ' 

1170 

i 14*3 

0*5 

4-1*67 

1*58 

10 

1 3 

15oti 

17U 

0*8 

50-11 

. 

2*37 


* Sumctimos called^mcau crmr of range, and mean erroi* of dcilcciion. 
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Let ns take the pi*actice at 1®. As there were 10 roimds fired, the 
sum of the diftereuces of range will be 15-9 multiplied by 10= 159, 
and the sum of the mean differences of deffectioii O'l multiplied by 
10 = 4. 

Those I’ospective figures must be divided by one less than the 
number of shots. 

= ^ =17-67, 

8 = i == 0-44. 

<) 

But for all ordinary comparisons we may discard the second place of 
decimals^ and take 

T KQ 


159 

9 

4 

9 


:0-4. 


The length of the probable rectangle is then found from the table by 
taking the number corresponding to 17-7. The left-hand column 
gives 17^ and, running the finger along the horizontal line, the number 
46*68 will be found under *7 in the top column; 46’68yds. is therefore 
the length of the probable rectangle. Similarly, 1*05 yds., corresponding 
to 0*4, is the breadth of the pro&ble rectangle. 

But if it be wished to work with greater accuracy — that is, to a 
second or third place of decimals — it is easy to do so by proportional 
pai*ts. Thus, let the numbers be as at fii'st calculated — 17*67 and 0*44. 
The value for 17*6 = 46*42, and the value for 17*7 = 46*68; it is 
evident, therefore, that the value for 17*67 lies somewhere between 
46*42 and 46*68. The difference between the two latter numbers is 
*26, and the proportional part to be added to the decimal part of 46*42 
will be found by multiplying this by *07 and dividing it by *10 ; or, in 
round numbers, by multiplying 26 by 7 and dividing by 10. 


and 


26 X 7 
10 


_ 182 
”^10 

46*42 

•18 


as, 


46*60 


Similarly, the value for 0*44 lies somewhere between the values lor 
0*4 and 0*5— that is, between 1*05 and 1*32. The diftcrence between 
the latter is *27, and the proportional part will bo 


27 X 4 
10 ' 


108 
' 10 


ai. 


1*05 

•11 


1*16 


and 
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Tiierefore the length and breadth of the probable rectangle will be 
46*60 yds. and 1*16 yds. 

There is no practical difference between these dimensions and those 
found direct from the table^ by working only to one place of decimals. 


Table of Dimensions of Probable Eectangles. 


Value 

of 

p and 5. 

Dimensions of Secfcangle. 

*0 

•1 

2 

S 

•4 

•5 

•6 

•7 

•8 

9 

0 

O'OO 

026 

0*53 

0*79 

1*05 

1*32 

1*58 

1*85 

2*11 

2*37 

1 

2*64 

2*90 

3*16 

3*43 

3*69 

3*95 

4*22 

4*48 

■4*74 

5*01 

3 

5*27 

■6*54 

5*80 

6*06 

6*33 

6*59 

6*85 

7*13 

7*38 

7*64 

3 

7*91 

8-17 

8*44 

8*70 

8*96 

9*23 

9*49 

9*75 

10*02 

10*28 

4 

10*54 

10*81 

11*07 

11*33 

11*60 

11*86 

12*13 

12*39 

12*65 

12*92 

5 

13*18 

13*44 

13*71 

13-97 

14*24 

14*50 

14*76 

^ 15*03 

15*29 

15*55 

6 

15*82 

16*08 

16-35 

16*61 

16*87 

17*14 

17*40 

17*66 

17*93 

18*19 

7 

18*4(5 

18*72 

18*98 

19*25 

19*51 

19*78 

20*04 

20*30 

20*57 

20-83 

8 

21*09 

21*36 

21*62 

21*89 

22*15 

22*41 

22*68 

22*04 

23*20 

23*47 

9 

23*73 

24*00 

24*26 

24*52 

24*70 

25*05 

25*31 

25*58 

25*84 

26*11 

10 

26*37 

26*63 

26*90 

27*16 

27-43 

27*69 

27*95 

28*23 

28*48 

28*74 

11 

29*01 

29*27 

29*54 

20*80 

30*06 

30*33 

30-59 

30*83 

31*12 

31*38 

■12 

31*65 

31*91 

32*17 

3-2-4J. 

32*70 

32*97 

33*23 

33*49 

3376 

34*02 

13 

34*28 

34*55 

34*81 

35*08 

35*34 

35*60 

35*87 

30*13 

36*39 

36*6(5 

14 

36*92 

37*19 

.37*45 

37*71 

37*98 

38*24 

38*50 

38*77 

39*03 

39*30 

15 

39*56 

39*82 

40*09 

40*35 

, 40*62 

40-88 

41*14 

41*41 

4i*67 

41*93 

16 

42*20 

42*46 

42*73 

42*99 

43*25 

43*52 

4.3-7S 

44*04 

44*31 

4-4*57 

17 

44*84 

45*10 

45*36 

45*63 

45*89 

46*16 

46*43 

46* OS 

46*95 

47*21 

IS 

47*47 

47*74 

48*00 

•48*27 

48*53 

48*80 

4906 

49*32 

49*58 

40*85 

19 

50*11 

50*38 

50*04 

50*90 

51*17 

51*43 

51*09 

51*9(5 

53*22 

52*49 

20 

52*75 

53*01 

53*28 

53* 54 

53*80 

64-07 

54*33 

54*60 

5 4*86 

55*12 

21 

55*30 

55*65 

55*91 

50*18 

5 6' 44 

56*70 

56*97 

57*23 

57*49 

57*70 

22 

58*02^ 

58*29 

58*55 

58-81 

59*08 

59*34 

59*00 

59*87 

60*13 

60*39 

23 

60*66 

60*92 

61*19 

61*45 

61*71 

61*98 

62*24 

62*50 

62*77 

63*03 

24 

03*20 

63*56 

63*82 

64*08 

64*35 

61*81 

64*88 

05*14 

65*40 

05*07 

25 

65*93 

06*19 

66*46 

66*72 

66*98 

67*25 

67*51 

67*78 

(58*04 

68*30 

26 

68*57 

68*84 

()9*10 

69*36 

69*62 

69*89 

70*16 

70-41 

70*68 

70*04 

27 

71*21 

71*47 

71*73 

72*00 

72*26 ■ 

72*53 

73*79 

73*05 

73*32 

73*58 

28 

73*84 

71*11 

74*37 

74*64 

74*90 

75*16 

7 5*43 

75*(i9 

75*95 

70*22 

20 

76*48 

76*75 

77*01 

77*27 

77*54 

77*80 

78*00 

78*33 

78*59 

78*86 

30 

70*12 

79*38 

79*65 

70*91 

80*18 

80*44 

80*70 

80*97 

81*23 

81*49 

31 

81*76 

82*02 

82*29 

82*55 

82*81 

83*08 

83*34 

83*60 

83*87 

84*13 

32 

84*40 

81*60 

84*92 

85*19 

85*46 

85*72 

85*98 

86*24 

86*51 

80*77 

33 

87*03 

87*30 

87*56 

87*83 

88*09 

88*35 

88*62 

88*88 

89*14 

89*41 

34 

89*67 

80*91 

90*20 

90*46 

90*73 

90*99 

91*25 

01*62 

91*78 

92*05 
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MINUTES OF PEOOEEDINGS OF 


Tabm OF Dimensions of Pbobable Rectanoles.' — [ Contimwi ). 


Value 

of 

Dimensions of Eeetangle, 

p and 5, 

*0 

*1 

•2 

•3 

*4 

•5 

•8 

•7 

‘8 

*0 

35 

92-31 

92*67 

92*84 

93*10 

93*37 

93*63 

93*89 

94*16 

94*42 

94*68 

3G 

94‘96 

95*21 

95*48 

95*74 

96*00 

96-27 

96*53 

96*79 

■.97*06 

97*32 

37 

97’69 

97*86 

98*11 

98*38 

98*64 

98*91 

99*17 

99*43 

99-70 

99*96 

38 

100^22 

100*49 

100*75 

101*02 

101*28 

101*54 

101*81 

102*07 

102*33 

102*60 

39 

102*86 

103*13 

103*39 

103*65 

103*92 

104*18 

104*44 

104*71 

104*97 

105*24 

40 

105*50 

105*76 

106*03 

106*29 

106*55 

106-82 

107*08 

107*35 

107*61 

107-87 

41 

108*14 

108*40 

108*66 

108*93 

109*19 

109*45 

109*72 

109*98 

110-24 

110-51 

42 

110*77 

111*04 

111*30 

111*66 

111*83 

112*09 

112*35 

112-62 

112*88 

113*14 

43 

113*41 

113*67 

113*94 

114*20 

114*46 

114*73 

111*99 

115*25 

115*52 

115*78 

44 

118*04 

116*31 

116*57 

116*83 

117*10 

117*36 

117*63 

117*89 

118*15 

118*42 

45 

118*68 

118*94 

119*21 

119*47 

119*74 

120*00 

120*26 

120*53 

120*79 

121*05 

46 

121*32 

121*58 

121*85 

122*11 

122*37 

122*64 

122*90 

123-16 

123*43 

123*69 

, 47 

123*96 

124*22 

124*48 

124*76 

125*01 

125*28 

125*54 

125*80 

126-07 

126-33 

48 

126*59 

126*86 

127*12 

127*39 

127*65 

127*91 

128*18 

128*44 

128*70 

128*97 

49 

129*23 

129*50 

129*76 

130-02 

130*29 

130*55 

130-81 

131*08 

131*34 

131*61 

50 

131*87 

132*13 

132*40 

132*06 

132*92 

133*19 

133-45 

133*72 

133*08 

134*24 

51 

134*61 

134*77 

135*03 

135*30 

136*50 

136*82 

136-00 

136*35 

136*61 

136-88 

52 

137*14 

137*41 

137*67 

137*93 

138*20 

138*46 

138-72 

138-99 

139-26 

139*51 

53 

139*78 

140*04 

140*31 

140*57 

140*83 

141*10 

141*36 

141*6*2 

141-89 

142*15 

54 

142*41 

142*68 

142*94 

143*20 

143*47 

143*73 

144-00 

144-26 

144*53 

144*77 

65 

145*05 

145*31 

14o*68 

145*84 

146*11 

146*37 

146*63 

146*00 

147-16 

147*42 

56 

147*69 

147*95 

148*22 

148*48 

148*74 

149*01 

149*27 

149*53 

149-80 

150*06 

57 

150*33 

150*59 

150*85 

151*12 

151*38 

151*65 

151-91 

152*17 

152-44 

15*3*70 

58 

152*96 

163*23 

153*49 

163*76 

154*09 

154*28 

154*55 

354*81 

155-07 

155-34 

59 

165*60 

155*87 

156*13 

156*39 

156*66 

156*92 

157*18 

157*45 

157*71 

157*98 

60 

158*24 

158*50 

158*77 

169*03 

159*29 

159*56 

159*82 

160*09 

160*35 

100*61 

61 

160*88 

161*14 

161*40 

161*67 

161-93 

162*19 

162*46 

162*72 

162*98 

163*25 

62 

163*51 

163*78 

164*04 

164*30 

164*57 

164-83 

165*09 

105*36 

105*62 

105-88 

63 

166*15 

166*41 

166*68 

166*94 

167*20 

167*47 

167*73 

168*09 

168-26 

’ 168*52 

64 

168*78 

169*05 

169*31 

169*57 

169*84 

170-10 

170-37 

170*63 

' 170*89 

171*16 

65 

171*42 

171*68 

171*96 

172*21 

172*48 

172*74 

173*00 

173*27 

173*53 

173*79 

66 

174*06 

174*32 

174*50 

174*85 

175*11 , 

375*38 

175*64 

175-90 

176*17 

170*^3 

67 

176-70 

176*96 

177*22 

177*49 

177*75 

178*02 

178*28 

178-54 

178*81 

179-07 

68 

179*33 

179*60 

179*86 

180*13 

180*39 

180*65 

' 180*92 

181-18 

181*44 

181*71 

69 

181*97 

182*24 

182*50 

182*76 

183*03 

183*29 

183*55 

183-82 

184*08 

184-35 

70 

1£4*61 

184*87 

185*14; 

185*40 

185*67 

; 185*03 

180*19 

186-46 

186*72 

186*98 

71 

187*25 

187*51 

187*7$ 

188*04 

188*30 

' 188-57 

188*83 

189-09 

189-36 

189*62 

72 

189*89 

190*15 

190*41 

' 190*68 

190*94 

191*21 

191*47 

191*73 

192-00 

192-26 

73 

192*52 

192*79, 

103*05 

193*32 

193*58 

193*84 

194*31 

194*37 

191*63 

19 4*90 

74 

195*16 

195*43 

195*60 

195*95 

190*22 

196-48 

190*74 

107*01 

197*27 

197*54 

75 

197*80 

198*06 

198*33 

198*59 

198*85 

199-12 

109*38 

199*65 

199*91 

200-17 

76 

200 44 

200*70 

200*96 

201*23 

201*49 

201-75 

202*02 

202-28 

202*54 

202-81 

77 

203*07 

203*34 

203*60 

203*86 

204*13 

204*39 

204*65 

204-92 

205*18 

205-44 
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Table OS Dimensions os Probable Ebctangles.— 


Value 

of 

Dimensions of Kectangle. 

p and 5. 

-0 

•1 

•2 

■3 

•4 

'5 

-6 

•7 

•8 

*9 

„ 78 

205*71 

205*07 

206*24 

206'5() 

206*76 

207*03 

207*29 

207*55 

207*82 

208*08 

79 

308*34 

208*01 

208*87 

209*14 

209*40 

209*66 

209*93 

210*19 

210*45 

210*72 

80 

210*98 

211*24 

211*51 

211-77 

212*04 

212*30 

212*56 

212*83 

213*09 

213*35 

81, 

213*62 

213*88 

214*15 

214*41 

214*67 

214*94 

215*20 

215*46 

215*73 

215*90 

' 82 

216*26 

216*52 

216*78 

317*05 

217-31 

217*58 

217*84 

218*10 

218*37' 

218-63 

83" 

218*89 

219*16 

219*42 

219*69 

219*95 

220*21 

220*48 

220*74 

221*00 

221-27 

84. 

221*53 

221*80 

222*06 

222*32 

222*59 

222*85 

223*11 

223*38 

223*64 

223*91 

85^ 

234*17 

224*43 

224*70 

224*96 

225*23 

225*49 

225*75 

226*02 

226*28 

226*54 

86 

226*81 

237*07 

227*34 

227*60 

227*86 

228*13 

228*39 

228*65 

228*92 

220*18 

87 

329*45 

229*71 

229-97 

230*24 

230*50 

230*77 

231*03 

231*29 

231*56 

231 *82 

88 

232*08 

232*35 

232*61 

232*88 

233*14 

233*40 

233*67 

233*93 

234*19 

234*46 

89 

234*72 

234*99 

235*25 

235*51 

235*78 

236*04 

236*30 

236*57 

236*83 

237*10 

90 

237*36 

237*62 

237*89 

238*15 

238*41 

238*68 

238*94 

239*21 

239*47 

239*73 

91 

240*00 

240*26 

^ 240*52 

240*70 

1 241*05 

241*31 

241*58 

241*84 

2-42*10 

242*37 

93 

I 242*63 

242*90 

243*16 

243*42 

243*69 

243*95 

244*21 

244*48 

244*74 

245*00 

93 

' 345*27 

245*33 

245*80 

246*06 

246*32 

240*59 

24,6*85 

247*11 

2-47*38 

247*64 

94 

247*90 

248*17 

248*43 

248*69 

248*96 

249*22 

249*49 

1 249*75 

250*01 

250*28 

95 

2o0*54 

250*80 

251*07 

251*33 

251*60 

251*86 

252*12 

252*39 

252*65 

252*91 

96 

. 253*18 

253*44, 

253*71 

253*97 

254*23 

254*50 

254*76 

255*d2 

' 255*29 

255*55 

97 

■255*82 

2500S 

256*34 

256*61 

256*87 

257*14 

257*40 

257*66 

257*93 

258*19 

98 

258*45 ■' 

258*72 

258*98 

259*25 

259*51 

259*77 

260*04 

260*30 

260*56 

260*83 

99 

261*09 

261*36 

261*62 

261-88 

262*15 

262*41 

262*67 

262*94 

263*20 

263*47 

100 

263*73 

263*99 

204*26 

264*52 

264*79 

265*05 

265*31 

265*58 

265*84 

260*10 


October 22, 1873, 
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THE SECTOGEAPH- 


LiEUT. T, J. TIIESIDDEE, ll.E. 


l'ti!CR,E is no doubt that irregular ground can only be properly repre- 
sented in luiiiiatiire by a. model made to scale. A map;, even when 
closely contoured^ is not by itself a sufficiently finisbod representation 
of country for all purposes — it must bo siippleinented by sections^ for 
whicli tlic contours furnish the data. But oven if a model were as 
easy to mako^ and as portable when niade^ as a inap^ it could not take 
the place of the latter ; because its irregular surtace would bo unsuitable 
for drawing upon. 

Some means, then, of giving to a map the advantages of a model 
without its defects, appear to be wanted ; and it is with the view of sup- 
plying this want that a scale has been designed — called the Sectugraph — 
for use with contoured maps. 

In order to gain conciseness without sacrificing* clearness, the des- 
cription of this scale is given in the form of answers to the three 
questions — 

What is it for ? 

What is it ? 

How is it used ? 


What is it for? 

1. If you have a contoured or numbered plan of any gTOund or 
work, and wish to make a section of it, it is to enable you to make 
that section with the least possible expenditure of time and labour. 

2. If, under the same circumstances, you wish to solve eertaiji prob- 
lems regarding the plan, in the solution of which one or more sections 
would usually be necessary, it is to enable you to solve such problems 
without the trouble of drawing the sections. 
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What is it ? 

It is a rectaiigailar piece of cardboard. Parallel to its longer cdge^ 
equidistant straiglit lines are ruled^ the interval between tliein repre- 
senting a certain number of feet on tbe scale of tbe plan. Call tliis 
■set of lines jL ' ' 

Perpendicular to tbese^ anotlier set of lines (not necessarily equi- 
distant) is ruled. Call this set B. 

For tlie sake of convenience^ it is better to mark the lower long 
edge of the cardboard as an ordinary linear scale for the plan^ and to 
prolong the divisions upwards to form the B set of lines. (This is 
done in the figure.) 

The accompanying figure shows a sectograph lying on a contoured 
plan. 

How IS IT Used? 

1. Suppose you have a plan of ground contoured for every 25 ft.^ 
and that the distance between the lines of the A set in the sectograph 
corresponds to 25 ft, on the scale of the plan. It is required to make 
a section of this ground along' a given line XT. (See figure.) 

Place the lower edge of the sectograph along the given lino^ and 
mark on the sectograph with a pencil the elevation of‘ each point 
where a contour cuts the given line. 

Thus the elevation of the point a (see fig.) where the 400 con- 
tour cuts the given liiie^ will be on the 400 line of the A set; and its 
position on that line wfill be determined by the lines of the B set 
on either side of it. Similarljq the elevations of and will 

be at b\ a\ d'j and y' respectively. By joining on the sectograph 
the points thus determineeb the required section is obtained. 

In practice, a piece of tracing paper is laid on the sectograph, the 
points marked, and the vsection drawn on the former. 

2. Suppose the plan and sectograph to be as in the first case. It 

is required to find whether a point (400 ft.) on the plan, is in view 
of another point (250 ft.) Place the lower edge of the sectograph 
so that it passes through both points, and adjust a ^Sstraight-edge 
to pass through and (the elevations of and ^^g^^ 

respectively). Then the ^^>straight-edge^V represents the elevation of 
the line of vivsion from to gX 

Now, if the elevation {b\ c', r?, e , oi\/^) of any point (5, r, e, or/) 
is above the straight-edge,^^ the ground at that point obstructs the 
lino of vision from ad ^ to and these two points are not in view 
of ciicli other. Otherwise they are. 

It is obvious that it ivS not necessary to mark any point on the secto- 
graph itself; for in the first case the points are marked on the tracing 
paper, and in the second case they do not require to be marked at all. 


The same sectograph will solve a problem of the second class on any 

map, no matter to what scale it is drawn. 

Tins scale is extremely nsefnl in determining “dead ground” in the 
adaptation of works to contoured sites, and for finding whether two 
hostile parties are m_ view of each other at Kriegs-spicl. An instru- 
ment on the same principle as the cardboard sectograph is now beino' 
constructed for use with the War Game, as it is feared tliat the 
^ large piece of cardboard on the maps might inlerfero 
with_the blocks representing the troops. It is intended to submit 
this instrument, when complete, for the approval of the Kriegs-spiel 


WulTEHAll, 

Mai-ch 10, 1871-. 





xnja KuxAii AKTiliUKKY INSTFftJTIGN. 


407 


A 

FLYING VISIT TO TUEIN AESENAL, 

9tk NOVEMBER, 1873. 


LIEUT. H. GEAET, E.A. 


Having occasion to pass througli Turin in November last, I 
took advantage of the kindness of Captain Biancardi, of the 
Italian Artillery, and Director of Experiments, to visit the Arsenal 
under his guidance. 

My stay in Turin being but of a few hours, the time available 
for inspection was proportionally brief ; yet one could not fail in 
being astonished at the marvellous activity and progress displayed 
since a previous visit in 1868. 

Although the British artillery authorities are doubtless well 
aware of the various improvements in maienel made in foreign 
arsenals, yet to the bulk of the officers of the regiment the 
archives of the department are practically inaccessible. 

The following short notes, it is hoped, may consequently prove 
of some interest. 

The heavy ordnance claimed the fii'st and principal attention. 

The lieavy guns in the Italian service are breech-loaders, on a 
system modified from that adopted by the French marine. The dif- 
ferences are only sligdit ; the swinging breech and sliding breech- 
block remaining the same as in the French guns. They are all 
made of puddled steel, founded in France by Petit- Gaudet,^^ at 
^^Eive de Gier,^^ and at St. Etienne ; but, for the future, steel 
manufactured from Elba ore, at Piombino in Tuscany, will be the 
sole material employed. A large coal field has recently been 
discovered in the vicinity of Piombino, and with it a prospect of 
great manufacturing activity. 

It would be as well to give a few details of the principal gun 
yet manufactured. 


Heavy ordnance. 
Breeeli-loaders, 


piombino steel. 

Coal available on 
Ihc spot. 


Gun of 2-1 ociiti- Tlie piece of 24rcentimetees calibre^ noi tJio InTgest,, is 

metres. -wMcli tlxG Italians liaye procliiced in tlie greatest 

iiiniiber. It may be considered tlie equivalent to our 9-iii. 


nimenaioiis. Calibre 9-45im 

Weight 15 tons. 

Projectile 330lbs. 

Length of bore 20 cals. 

Chai'ge .............. 01*Glbs, 

Muzzle A^eloeity 14t3r.s. 

Number of grooves., 24 


Contrast of j\_t all evciitSj inadequacy of length to consume ilic charge 
paml'’ with* cannot lie alleged with regard to the Italian gun. Would i;ha,t 
i 3 nti.sh gnus. saTuo coulcl bo urgod in favour of its Woolwich rival. 

Kitiiug uniform, Tlio QTOOves are 24 in nurnbeih and the twist is froni right to 

and from It. to L. i rx i ‘i* o 

left, and Uniterm. 

The grooves are *837410.111 width at the breech, naiTowing 
up to *0013 in. at the mnzde. This is obtained by rntiking the 
driving edge uniform, whilst the other edge (the loading edge in 
M.L.O.) deviates from a parallel direction until the niuzzle dimen- 
sion is obtained, * 


BWnRions of Tho dimensioiis aro ; — • 

the rimiig. 

, ' ' in, 

W'idtli of groove at commencement of rifling ......... •8374 

« muzzle *6013 

WUclth of land at commencement of rifling ............ *4090 

// muzzle *6280 

Depth of groove •0500 


A considerable number of these guns have been made, and 
mounted on various works, and. also form the armament of many 
vessels in the Italian navy. It is satisfactory to find that they 
have resisted ^Sscoring,^^ and similar injurious results of prolonged 
firing. 

A gutta-percha impression of the breecli-end of the bore, taken 
from a gun now in Turin Arsenal, showed perfect freedom from 
allllemwh, save the expansion of -the chamber the njVdth of an 
inch, which is of no importance whatever. 

The gun had fired the service projectile of 330 lbs., with charges 
of cubical powder (edge *75 in.), no less than >538 rounds. 

616 rounds. .. ..... ... .... cliarge lbs. 

0 » „ 61'C u 

16 tt » 66 ,1 

thoroughly the breech action, water and sand were 
thrown over the breech; yet nothing that was done prevented 
the efficient serving of the gun. 

If it be deemed folly to adopt a breech-loading system, there 
at all ^ events is a method hi the madness of those who arc so 
misguided. 

before mentioned, there is a larger gun than tliat of 24 c. 
service. ill the Italian service, which I was fortunate enough to see. 
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The length of bore is 20 calibres. 

CaKbre 12'608ms. 

P.rqieetUe 7701bs. 

Weiglit of gun... 40 tons. 

Chai^ge 132 Ibfs. cubic powder. 

Mimle velocity 1382 f.s. 

The gim lias not yet been subjected to a trial similar to that 
devScribed in the case of the 15-ton gun; but the quality of the 
inetal is so exceedingly good^ and the success of the Turin Gun 
Factory so uniform^ that no sinister result is anticipated. 

The gun will be subjected to searching proofs thivS spring at 
Santa Maurizio— the Shoebiiryness of Italy. 

The shell employed with the larger ordnance merit attention^ 
especially as ensuring stability and preventing windage. They 
are of cast-iron^ with ogival head^ and are provided with, four 
or five rings of copper^ running round the circumference of the 
shell. These copper belts are hammered by hand into undercut 
grooves cast in the body of the shell. 

The outer surfaces of these rings are cut into four grooves 
running round the shelly in order to allow, when fired, the surplus 
copper to be squeezed into them, and avoid stripping/^ 

Copper has been adopted instead of lead, in spite of its greater 
expense, consequent on the results of experiments made with 
projectiles fitted with copper rings and lead coats respectively. 

The following table is compiled from an experiment at Santa 
Maurizio, with ten projectiles of each desciiption, fired with 
equal charges, and from the same gun ; range about 2000 yds. 
The result speaks for itself: — 



Lead. 

Copper. 

- ^ T ... ( Horizontal 

•570 

•ISi 

1 Vortical : 

•327 

•24-8 

“ Accuracy ” of fire deduced from Bidion’s 
formula i 

•39 1 

1*90 

Uadius of circle con-) naleulated 

nuSofhit 

. -78 - 

I *77 

•350 

•205 


Captain Biancardi showed me a working model of a new 
muzzle-pivoting gun and carriage of his own invention, which 
by its simplicity and completeness bids fair to eclipse all its 
predecessors. The Italian Government have decided on giving it 
a trial with the new 40-ton gun ; but until the experiment takes 
place, no detail is allowed to be given. Full details have, however, 
been promised, as soon as the trial is completed, which is expected 
to take place next month. 

The working of the wrought-iron sliding carriage appeared 
very simple and satisfactory. It is fitted with a double hydraulic 
buffer, much si.mpler and lighter than the single one in use in the 

50 


Bimensionfi. 


40-tou jjtuutostcd 
at Saijfca Mau- 
rizio. 

Projeeiilo for 
heavy ordnance. 

I^qur or five ringia 
of copper. 


Why copper cm- 
ploved instead of 
lead. 


Experiment nt. 
SsinUi itauriKio. 


Xew muzzle- 
pivotiiif,^ Hysiem, 


To lie kepi secret 
till tried. 


Wrought -iron 
.sliding carriage. 

Double buffer. 


4.40 


Action of biill'ev. 


Method of on- 
surivi^ iniiCorm 
burnin<? of fuxe 
coniposiH(ni. 
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Britisli service. The piston rods are cennected to a transom^ 
wliieli slides on rails inside the sides of the platforiiij and which 
can he connected at will with the carriage. 

When the gim is ^^riin np/^ the piston rods are home in the 
cylinders^ wdiich are hbstened to the front of the platform. On 
firing, the transom (with the rods) slides up the sides of the 
platform, thus keeping the rods in their proper position, a;nd pre« 
venting any jolting or unequal action. The weight of the gun 
and carriage is sufficient to run the gun up into the firing 
position without assistance, and the gradual return of the fluid 
through the piston-heads checks effectually the velocity attained. 
The platform has a slope of 8®. 

The inspection of the method in use of ensuring the uniform 
burning of fuze composition, broughtuny visit to a close. 

A definite quantity of composition is inserted in a leaden 
cylinder. This cylinder is extended by hydraulic pressure into « 
a tube of considerable length. This is divided into a number of 
equal parts. One of these portions being placed in the head of a 
fuze in the form of a ring, is found to burn with extreme accuracy j 
being thoroughly protected from the increased pressure of the 
air, and the composition being uniformly distributed. 

Time admitted of no fuj'ther examination into many other 
objects of great interest to the artilleryman. Enough, however, 
was seen to persuade one that, young though Italy may be as a 
nation, the unrivalled genius of her pooplo lias left her little to 
learn in the artillery branch of military science.* 

WooLwrciT, 

Xoveruber, l.S7.‘b 


Tbc bulk of tlio “plant *’ in nso at the Turin avBcnal is of native manufacture. 
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Till 

CONSTEAINED MOTION OF CONICAL VHEEL& 

B i’ 

LT.-COL. 1. CLOSE, E.ii. 

PIIOFESSOE OF AETILLEliYj E.21I, ACADEMY. 


The particular form of wheel used throughout the British service has 
been chosen with the view of securing great strength and the best arrange- 
ment of its parts to withstand those more serious shocks to which it is 
especially exposed. The characteristics of this form are^ considerable dish 
with little or no strut ; this combination necessitating a corresponding 
inclination or hollow of the axletree-arm^ and a tire^ the exterior surface 
or periphery of which is conical 

The form thus adopted^ while exhibiting great strength^ is hampered with 
two disadvantages, each of which directly tends to increase the draught. 
These are— 

(1) The grind/^ or twist of the wheel. 

(a) The side-rub. 

Proceeding, then, to an investigation of the grind — which, so far as I am 
aware, has not been previously made — Pig. 1 represents an exaggerated 

, Eig. 1. 

■ ■ ■ ■ .... G. 
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vertical section, D.iS'Cr/^ of any service wlieel, ^ tlie part of tlie 
tire which is resting on the ground. The figure IJMrllk, in ihet, a prin- 
cipal section of the frustrum of a cone the apex of which is at CX AJB 
represents the axis of the wheel. 

When the wheel is compelled to roll in a straight line on a rough plane, 
it is evident tluit there can only be one line in the surface of tlie tiro which 
rolls truly. Let the point represent the section of the rolling line. 

The wliecl may be considered to consist of an indcfniitely great number of 
parallel laminal discs, perpendicular to the axis 5 and as all such discs pass 
over equal distances in equal intervals of time, it is evident that the discs 
between J^and # revolve more rapidly than is necessary for them to cover, 
by rolling simply, that portion of the road covered by the rolling disc ; and 
the discs between D and on the other hand, roll at a slower speed than 
is sufficient to cover by rolling the distance traversed by the rolling disc. 
Hence friction in opposite directions is set up on each side of the true 
rolling line, the teucleiicy on one side being to increase, and on the other to 
retard the velocity of rotation; and the moments about the axis duo to 
retardation must be equal to those due to acceleration. 

In finding the position of the rolling line, Fj on the surface, J9i?, of the 
tire, we may suppose the weight to be borne equally by every part of the 
touching surface along FF. 

Fig. 2 represents any lamina! disc (IF) lying between 0# and jW 


Fig. 2. 



(Fig. 1), the circumference of which is smaller than that of the rolling 
disc. 

Let it be supposed that the rolling disc, in revolving through an angle 
rolls a distance ac (Fig. 2). W must cover this distance; but it can only 
roll a distance ab, equal to that portion of its circumference which sub- 
tends Therefore the distance he, which is the difference between ac and 
ah, must rub the surface in passing it; and the frictional action generated 
in passing over ao could only be maintained in its Ml force for a dikance be. 
Hence, calling any distance ao equal to s, and he equal to 

— = that co-efficient of the weight borne by any disc which at each 
instant is referable to friction. 
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Let W = tlie wliole pressure commmiicated by the wheel to the ground^ 
p. = co-efficient of friction between the surfaces of the tire and road^ 

I = the length of the transverse section of the tire parallel to the axis. 


Then, 


any laminal disc. 


W 


ijlW 


W. 

Atr 


Air 

T ’ 


weight home by any laminal disc, 


1 that fraction of the weight thus borne which at each 
^ ^ instant is referable to friction, 


Aa? 

T 


tangential friction exerted continuously irpoii the 
disc, ...(1) 


This applies equally to the discs on either side of the rolling line. 

Let m (Kg. 1) AJB^l, OB ^ n, FB =^m, and let 

5 = radius of the rolling disc. The cone, constrained to move in a straight 
line, is supposed to roll through an angle Then the distance which has 
been travelled by the wheel is the distance which the rolling disc has rolled. 

<s = = distance passed by every disc. 

And the disc at 81 must have revolved a distance ST. therefore, being 

larger than the rolling disc, it must liaYe riMed a distance f 
Therefore for each disc larger than the rolling disc, 

£i 

s d " 

and for each of those smaller than the rolling disc, by similar reasoning, 

s b * 

Substituting for ^ its values in equation (1), 


Tangential friction ; 


and 


’ I \ 

’tK h 

r ‘ 


■5 


. on the one side, 


Ao;, on the other side. 


Taking first a disc Ti on the larger side, the moment of its friction about 
the axis at S is the tangential friction multiplied by y 




Now, 


dl 






Ax ! 


. A^. 
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Cousequeutlyj the elementary moment 

— Ayj 


and in the limit. 


hi (a ~ a) 

ii.Wn 


61 {a -h) 

Therefore the whole moment from I to a 

pJFn 




hl{a-h)Jy 




f from If ^ a 
to ^=2 '5; 


":piWn^ 

IF 




Similarly^ the whole moment from -4 to 0 


= y-F.Q ~ ?») /’«„ _ «3^ / ^ 


hi (5 -c) 
ti.Wil-n) 

m 


(53 ^ hG^ %Q% 


and by the conditions these moments are equal ; therefore 

b^ a (l^ n) {b^ A^ be 

If for by its value, a j— — , be put in this equation, and it be as 

far as possible simplified, we get 

(a^ + ac 2‘C^) ^ 


r, 71 : 


. ^ ■ ■ 

and 1^71^ ' — 

3 a A" 0 

Thus the position of the true rolling line is defined in terms of the 
breadth of the tire (<?), and the large and small radii of tlie wheel, 
viz. a and c. 


To ascertain now the pressure exerted upon the pipe-box by the grind of 
the wheel. 

We have already found the tangential friction upon any elementary 
disc 8T (larger than the rolling disc) to be equal to 

The moment of this friction about an axis OF in the plane of the rolling 
disc is the product of the force of friction and the perpendicular upon its 
direction from the axis. This latter equals 05 = ir. 
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The moment, therefore, about OF due to the friction at 1 


But 


h + tV 


lb 






y ‘ 


: X . 


Therefore the moment of 5^ about OF 

_ pJF {a — b') 

and in the limit. 


lb n 


fxTF {a ■— h) 
bln 


x^dx. 


Therefore tlie whole moment due to FE 

_ }xW{a-^ b) 
bln 


p rfrora.T==o 

Jx ‘1 to ® = » 


fx.TF{a — b) 3 

ur~ ' • 


Similarly, the whole moment due to FD 


fiW (b — e) 

m 




and the whole moment about an axis intersecting, and at right angles to, the 
axis of the axletrec-arm, is equal to the sum of these moments. Calling the 
whole moment we have 


m 


{{a--b)n^^{h^c) (I 


Eemembering that b = a ^ ^we eliminate 6 in this equation; and 

then substituting for n and their respective values already found. 


^ ^ pJFl /a 

6 *f* C/ 


But if the angle of the hollow of the arm — its inclination to the hori- 
zontal plane — be called then (/« — c) = ^tan a; also, calling the 

mean height of the wheel, {a -f c) = It. 

The whole moment, therefore, about an axis intersecting, and at right 
angles to, the axis of the axlctrec-arm, is equal to 


fj^W P tan a ^ 

T*-’ “I~"V 


l being the breadth of the tire. 
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Hence this moment varies flireetly as the square of the breadth of the 
tire^ directly as the tangent of the hollow of the arm^ and inversely as the 
height of the Avheel. 

It produces a continuous pressure on the back of the axlctree-arm. at the 
shoulder^ and on its front near the point ; these pressures being applied at 
the ends of the pipe-box. They vary directly as the moment^ and their 
effect is to retard the movement of the carriage and to wear down the pipe- 
box or axletree-arm. Their amounts in each particular case can be readily 
found from the values of S and n, already giveu^ provided /x be first juscer- 
tained. This can be done by triah if not already known. 

If^ then, on grounds of strength, a certain hollowing of the axlctree-anii 
be unavoidable, we see at a glance, from tlie terms in which the value of the 
moment is expressed, how essential it is to confine the width of the tire 
within the lowest allowable limits ; also tliat, besides the ordinary conditions 
of traction, showing clearly, as they do, the advantages conferred by higli 
wheels as compared with low, an additional reason for their use is found 
when the axletree-arm is hollowed. With field artillery carriages, for- 
tunately, great height of wheel is admissible. Not so, however, by any 
means generally among the transport carriages of the service. And here, 
accordingly, it becomes an object of importance to reduce the breadth of the 
tire as far as other considerations will permit, in , order to neutralise the 
excessive action of the grind. 

When, however, small wheels are connected with the fore-carriages of 
wagons having hind wheels of large diameter, other important considerations 
— such as the expediency of securing a uniform width of tire to make the 
track, and to simplify, as far as may be, the dimensions of material required 
for repairs — ^render it obligatory to make the width of the tire of the front, 
equal to that of the hind wheel. 

Now, it is clearly unnecessary to construct the front wheel of such a form 
as to withstand guatef strains than those which the hind wheel is computed 
to bear effectively ; because the chief portion of the load is always borne by 
the hind wheels in properly designed wagons of the type referred to here, 
and all the strains on the wheels are proportional to the weights they 
sustain.’ 

If, then, the front wheels are designed to bear equal strains with the 
hind wheels, they will be well within the limits of safety. 


Fig. 3. 



^ A brief inspection of Tig. S will show that the strength~?‘.<i?., the capa- 
bility of resisting lateral thrusts — possessed by a dished wheel shod with 
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a mg tire;, and liaving its lower spoke vertical, is proportional to tlie sine of 
tlie angle of hollow, the strength of such wheel being dependent on the 
amount of resistance to extension exerted by the tire. 

Thus, if P represent the pressure or blow applied at 'c, and tending to 
bend or break the spoke 5 at the point <?, and S be the normal resultant of 
the resistance to extension opposed at c by the tire, then 

P S sin a ; 

a being the angle of hollow. 

Further, we must bear in mind that the forces giving rise to this normal 
resistance in the tire actually produce a longitudinal extension of it propor- 
tional to its length, which, again, is proportional to the diameter of the 
wheel. Accordingly, the effective resistance of the tire, and therefore the 
strength of the wheel, is also inversely proportional to its height. 

If, then, 8^ and 8 represent the strength of two wheels of different dia- 
meters — for instance, the front and hind wheels of a wagon — having the 
same sectional dimensions of tire, the hollows of their arms and diameters 
being respectively and a, and and h, we have 

^ „ sin a. _ sin a 

0-^,0 — = • — i 

h 

and therefore if two such wheels are to possess the same strength, 


sin sin a 

hi h 

sill a, 7^1 

or i 

sm a h 


This value of shows the amount of hollow which should be given to 
the axletree-arms of the fore-carriage in order that its wheels should be 
equally strong with the wheels running behind them. 

We have already ascertained that the grind-pressure on the axletree-arms 
is proportional to the tangent of their hollow. Hence, when the tire of the 
front wheel must needs be kept as broad as that of the hind wheel, every 
constructive principle demands that the hollow of the arm should not exceed 
the amount imposed by the conditions of strength. These conditions we 
now see are satisfied if the sines of the hollows are proportional to the 
heights of their respective wdieels. 

Thus in the 8ft. 4 in. and 4ft. Sin. wheels of the service, the hollows of 
the arms should be as five to seven, at the outside ; and, indeed, the propor- 
tion might be still further reduced with perfect safety and much benefit to 
the draught. 

With regard to the advantages derived from the hollow and strut — which, 
strange to say, are disputed in some quarters — an experience of several 
years in carriage manufacture anti in the conduct of various prolonged and 
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carefully observed experiments with wheels^, luis led mo to llie following 
conclusions : — 

L 111 tlie. case of carriages loaded lieavily and drawn over irregular and 
broken ground^ a dish is of the utmost value to strengthen the wliech 
whether the carriage he on sjmngs or not, 

2 . In carriages not supplied with springs^ but liable to carry dead loads 
over all sorts of country^ the lower spoke should be almost, but not quite, 
vertical. Consequently, with the requisite dish, the amount of hollow to be 
given to the axle tree-arm will be measured by the diHeronce between the 
^‘‘disli^^ and the strut.” 

3 . If the carriage be on easy springs, considerable dish of the wheels 
is admissible without hollowing the arm. The wheels would then be 
cylindrical, and would roll truly. Iii this case, the strut of the lower spoke 
is equal to the dish of the wheel. 
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IID- :N'ote ok the new Method op Controlling the Eecoil op 
Heavy Guns at Proof, by Major E. Maitland, R.A.. 

Up to tlie present time, lieavy guns liave been carried down by rail from tlie Gnn 
Eactories on trucks to the butt, and have then been mounted for proof by means of 
a crane (constructed to lift 30 tons), on a strong iron carriage, fitted with expanding 
sides, to take guns of weights varying from 13 to 38 tons. 

It is now proposed to extend the rails opposite the firing bays, so that a heavy 
gun may be fired from a specially constructed travelling truck ; thus dispensing with 
the expanding carriage and crane altogether. The axis of the gun on the truck 
will be parallel to the rails, and the truck and gun will recoil along the line. There 
are three adjacent bays formed to receive the proof projectiles of heavy guns. In 
order to utilize them all, it is only necessary to curve the line of rail sufficiently 
to permit lines drawn from the bays to form tangents to the curve; the distance, 
of the firing points from the butt being enough to render the angle of incidence 
unimportant. 

By carrying back the rail in a curve of contrary flexure, a second series of firing 
points is obtained, at an increased distance from the bays. The railway is then 
carried back in a straight line, so that from the most distant firing point the recoil 
may be direct. On account of tlie nature of the ground, it is found expedient to 
bring the gun to a standstill within a distance of 120 ft. from the rearmost firing 
position. Assuming the weight of the heaviest gun likely to be used at 80 tons, 
and the weight of the truck at 5 tons, we have 85. Supposing this gun to 
throw a shot of 1600 lbs., with a muzzle velocity of 1400 ft., we have 


initial velocity of recoil = Fsr: — = 11*76 f.s. 

Hence the work contained in the gun and truck at starting will be 
WV^ 

— — s= 183*6 foot tons. 

Allowing a margin for exceptional cases, we will put this energy at 350 foot tons. 
The work done in stopping the recoil is given by the formula 

W (sin a d- p* cos a) 


which may be put 




/A being tlie co-efficient of friction, which, with strong rough rails and truck wheels, 

will not be less than -g-Afuj Hence 


WF^ 

% 


W{y -f fxx). 


and this will give the height of the slope (or y) at any given distance .t, whether the 
railway be horizontal, or carried up an inclined plane, or so constructed tliat the 
incline be an upward curve. 

In the present case, since 130 ft., 


. * . tan a = 


350 
85 '' 
,3*14 
' 130 


0067 X 130 = 3*14 ft. ; 
, and a= 1° U‘5. 


3G 


174 


SEORT NOTBS OK PROFBSSIONAL SUBJECTS* 


Suppose, now, that it were necessary to bring the gun up at 15 ft., wc should 
have 


250 

85 


.•0067 X 15 ==:2‘84s 


and a would be 10° 43'. 

In tliis case it would probably be found expedient to consiruct ihc railway so 
that it should curve upwards, and the semicubieal parabola would be ibtiud io ])c 
a highly suitable curve lor the purpose. Its equation is 


r 

% 


: AS; 

Za X I 


2 


00239, 
tan d. 


Heucc the angle of ascent would increase from 0 to 15° 8r. 

llciurning to our lieaviest gun, and assuming tliat, contrary to expectation, the 
recoil has carried it to the summit of the slope, we have next to calculate, on its 
running down again, what velocity it will acquire by the time it readies the boitoin. 
It is evident that gravity will bring it down, and friction will retard it. Heiice we 
have 

di) 


acceleration g (sin a «— ft cos a) : 


Integrating, 


is 


S 


+ 0 , 


%g (sin a — ft cos a) 

■\Vhen;S^5=o = .*.0 = 0; 

.*.«?= *y%g^ (sin a — ft cos a) ; 

and putting /S' = 120 (strictly 120 sec 1° r*5), ?? == 9'26 at the boitoin of the 
■slope..: 

The gun will then travel over about 100 ft. on the level, and will then rise up 
another inclined plane made to consume the remaining energy ; after whicli, it will 
run down again, and come to rest not far from its first position when fired. 

In the foregoing calculation the resistance of the air is neglected, being small and 
on the riftht side. 


111. New Iron Siege Caeiuages. By Captain W. Kewmis, E.A. 

The following iron carriages arc proposed for the siege train, and of them the 
first named has recently been approved, namely : — 


Katuro. 


I 4<0-pr. M.l.E. of 34 cwt,, gun-carriago 

I C4-pr, M.L.E, of 64 cwt. (11, & III.), gua-carnago... 

8-m. M.L.E. of 40 cwt., Lowitzer-camago 

Siege limber 


Weight, 
empty, j 

cwt, qrs, ibHil 
24 2 0 

30 2 0 

40 1 14 

11 0 14 
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4ii)-2^r*M.L,R.Gtin-Carnage, 

This carriage is constructed in the same manner as the 9-pr. M.L.E, carriage 
Mark 11. (described in a previous ‘"Short Note;”) that is to say, the brackets 
have the plate — which is lightened out — on the inner side of the angle-iron frame, 
the axletree-bed is of wrought-iron, and the trail-piece fits between the points of 
the brackets instead of lapping over them. 

The transoms — of which there are two— are each formed of plate, riveted to a 
three-sided frame of angle-iron. They are riveted to the brackets, the connection 
of the secoiid transom to the latter being strengthened by small bracket stays, 
wdiile the front transom is riveted to the bed. A bracket stay is also riveted to the 
front, and another to the rear, of the axletree-bed, and to each bracket, in order to 
unite the bed more firmly to the brackets. 

The wheels are the Madras pattern, 1st class, 5 ft. high, shod with ring thus 
6 ins. wide ; the flanges of the nave do not project beyond the pipe-box ; their 
track is 5 ft. 2 ins. 

The trunnion -holes — as in the wooden siege gun-camages — are “ firing ” and 
“ travelling,” the height from the ground to their axis being 4 ft. 5 ins. 

The giin is elevated or depressed by means of an elevating arc attached to it, 
which passes between a pinion and a friction wheel upon the inside of the right 
bracket. The pinion is turned as required by means of a worm-wheel and worm- 
shaft with hand-wheel. 

The carriage is fitted with two trail handles, an iron box for a spanner, and 
rests in which to carry the elevating arc when the gun is in the travelling trunnion- 
holes. The fittings for the drag-shoe and chain are upon the left of the carriage. 

64-p’. Gun-Carriage, 

This carriage is similar to that for the 40-pr.5 and has the same height of axis of 
the trunnion-holes. 

8-&. M,L,R, Howitzer-Carriage, 

The carriage proposed for the 8 -in. howitzer differs from the two preceding in 
having brackets of double-plate construction with wrought-iron frames, and in the 
axletree and its bed, wduch is formed merely by a piece of angle-iron riveted along 
each side of the axletree, passing through instead of lying beneath the brackets, 
while a bottom plate is added, extending from the rear transom to the breast of the 
brackets. This construction is rendered necessary, as it is intended that the 
howitzer should be fired from the carriage with the wheels off as well as on. 

The lower parts of the brackets are extended to the front, to prevent the carriage 
tipping when the howitzer is fired, the wheels not being on ; and the bottom plate 
is rounded in rear, to prevent it injuring the ground platform. 

The rear transom has angle-iron riveted across the top in rear, which is also 
riveted to the brackets, and both transoms are secured by double angle-iron. 

The elevating gear is similar to that for the 40-pr. and 64-pr. ; but, while 
attached to the right side, it is worked at the left. 

Biege Limher, 

The siege limber is constructed hi tlie same manner as the field limber Mark II. 
(described 'in a previous “Short Note,”) , addition to being riveted into the 
bed, the axletree is further secured by a clip . near each shoulder. 

The wheels are the heavy field wheels, Madras pattern (he?., the same as for 
10-pr. M.L.Il. limber). 

The splintcr-bar is fitted for four-horse draught, in the same manner as the 
wooden siege limber. 
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H2. PoUMULiB FOE COMPUTINO THE NUMBEll OF BaUEELS FIUEB IN 
Magaz;iees, by Captain S. E, I^embebton, E,A* 


Case 1, — ^Pyramid pile. 

wliere S = number of barrels, 

n = number in bottom row, 

... ,<?r=^L&Ltl) 


In an incomplete pyramid pile, 

s =r ^ __ 0^^' P ■*- 4* + m 


2 2 
(n + Qi — + 1 ) ^ 


2 


wliere m == number in top row. 


(1) 


(P 


Cme 9 >, — Where one end of the pile rests against an upright, and the top row 
does not touch the upright. 

where n =s number in bottom row, and m number in top row. 

Suppose the pile continued till m = 1. Then, 

S ss 2 (1 4* ^ 4“ ^ 4* p — 1 

^n(n^l) - (?^4-l) = 0^4-l)(5^-l) (3) 

and in an incomplete pile, 

(71^-1) (4) 

Case 8. — If the top row touch the upright. 

8 ^ -i- m, (5) 

Case 4. — ^Where the barrels are piled between two nprifflits so that if bottom 
TOW == Ji, second 5= — 1, third = and so on. 

If top row == ^ -— 1 — &.(?., if top row do not touch the uprights, 

= (fi) 

wlim^e m = mmler of com^ses. 

When top row == n — ie., when top row touches uprights, 

.S' = - i - 1) = (7) 

These results, being only calculated for piles of one barrel in depth, must of 
course be multiplied by the number of barrels in the depth of the piles. 
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lilEOT.-aEjSTEBAL T. BECKER. 


TBANSLATEB BY 


LIEUT, PL TOEKINGTON, E.A,^ 


For many years past, curved fire tas been the subject of the most 
searching expei-iments by the Prussian artillery ; but its first practical 
application was in the war with France, 1870, at the siege of 
Strasbourg. 

Though the results obtained at the experiments on the practice 
ground were favourable, yet there were not wanting many shrewd men 
who doubted the possibility of a successful application of this method 
of fire in actual warfare. However, the results obtained before. 
Strasbourg bore out the views of the most sanguine, and proved the 
great advantages that may be obtained from the adoption of indirect 
fire as there employed. 

As far back as the year 1864 it had been foreseen that, in future, 
indirect fixe must necessarily be frequently employed, and at the same 
time the question was raised as to whether it might not be desirable 
to introduce a rifled gun, shortened so as to be used with considerably 
lower charges ; and to test the working of this theory, experiments 
were carried on until the end of 1869, which resulted in the shortened 
15 c.m. gun being considered as the best for the purpose, and it was 
introduced into the service in February 1870, This is not the place 
to enter into details of the construction of this piece (which may be 
found described in the Historical Sketches on the Development of 
the shoi't 15 c.m. gun but a few remarks may be made on its pro*- 
jectile and carriage. 

It fires a long shell specially constructed for it by Captain Muller, 
which, though only a trifle heavier than the ordinary shell (62*5 lbs.). 


^ AH weiglits and measures are converted into EngKsh equivalents. 

f Historiselie Skkze uber die Entwickelung der kurscn 15 c,m. Kanone.”— Berlin, Mitter 


yet coiitainB moTe than double the ohargej averaging 4*41bBi, It 
must be also taken for granted that the constriictioix of the trail 
is known ; but the patterns used before Strasbourg had been further 
provided with an arrangement the scales of which, allowed a lino of 
lire once found correct to bo retained accurately * 

At the outbreak of the war there were none of these sliortened 
1 5 c.m, guns ready, but a small number were in course of construction, 
intended to replace the heavy howitzers and mortars tlien in use ; and 
the completion of these was so hastened that the first twelve pieces 
with their equipment were sent from Spandau to tho siege train before 
Strasbourg on August Slst, 1870. They fell in with the siege train at 
Vendesheim on the &rd September, and by the 9th some of them wei’o 
already in use against the fortress. Being intended only for indirect 
fire, the amount of ammunition issued to them was limited; it was 
therefore out of the question to employ them for the ordinary purposes 
of the siege, and it was only in particular cases that they were brought 
in opposition to the enemy^s guns. The execution of such duties as 
could only be accomplished by indirect fii*e fell specially to them. 
The most important of these were — 1st, the destruction of the redoubt 
in Lunette No. 44 (the Railroad Lunette) ; 2nd, indirect breaching at 
long ranges. 

It must be mentioned that Captain Muller was appointed to command 
these twelve 15 c.m. guns in addition to the siege train at Strasbourg, 
This oflficer had drawn up the report on the experiments made with 
these guns by the experimental Committee, and had also superintended 
their construction ; he was therefore well acquainted with their capa- 
bilities and special uses, and in his capacity of commanding officer had 
every opportunity of disposing of these guns to tho greatest advantage 
in the different attacking batteries. The favourable results obtained 
were entirely due to the great experience lie had gained when serving 
on the experimental Committee, combined with the scientific and 
efficient manner in which he directed the employment of these guns, 
and explained the method of utilising their fire most advantageously 
to the other officers. 

He was one of the first officers decorated with the iron cross for his 
services before Strasbourg, and most of the following details are 
borrowed from his special report. 

The Desteuctiox of the REnouBr m Lunette No. 4-4, 

Lunette No. 44, together with its redoubt, were very harassing to 
the attack in the advance from the first parallel. Many sorties vrem 


* TMs apparatus consists of a trapezoiflal iron frame hanging from tho axletree, on tho lower 
side of which is a graduated scale j a similar scale being fixed parallel to it on the reai’ cxtromitj 
of the trail. It is used as follows .—-A line is traced on the platform, and as soon aa the aim, it c., is 
found to be correct by ordinary observation, the points where the scales out the above lino arc noted ; 
and in succeeding rounds it is only necessary to trail right or left;, and bring the scale on the tmil 
to a position such that it makes with the axletree scale a corresponding difference to the one already 
hy TramUtory 
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made under its protectioUj, and indeed the most distant parts of the 
attack were enfiladed by it. To take it by storm appeared imprac- 
ticabloj from its construction (a reTetted scarp^ and loopholed counter- 
scarp) ; but it was not desirable to extend the plan of attack so 
as to include it^ as this would have absorbed an undue proportion 
of men and materiel^ and delayed the advance of the main attack 
considerably. Therefore the artillery was entrusted with the task 
of rendering the work in question harmless and untenable. A brisk 
fire from several batteries of the first parallel had been directed 
against it from the first, but no noticeable result was obtained 3 for 
although the fire from the fort at times appeared to be silenced, it 
invariably reopened with renewed vigour. Indeed, it was frequently 
asserted that the lunette was forsaken by the enemy, and might be 
taken possession of without more ado ; but reconnaissances proved the 
contrary. The arrival of the short 15 c.m. guns, which was imme- 
diately followed by that of the rifled 21 c.m. nioHars, provided the 
means for more energetic and successful attempts against the work. 

For this purpose the mortar battery No. 5 was, during the night 
of September 6~7, converted into a gun battery, armed with four 
15 c.m. guns ; its main object being the reduction of No. 44 Lunette, 
and destruction of its redoubt. The command of this battery, which 
opened fire on the morning of the 7th September, was given to 
Captain Miiller, already mentioned. 

The two 21 c.m. mortars were placed in Battery No. 35, constructed 
purposely for them on the night of September 7--8, and opened fire on 
Lunette No. 44 on the following morning at 9 o^clock. This fire was 
kept up till the 9th September, and was then directed against Bastions 
Nos. 11 and 12 . Thus any assistance received from these mortars in 
this short time could only have been very slight, and may be disre- 
garded by us — ^more especially as the present essay treats only of 
15 c.m. guns. 

From plans and information at hand it was known that Lunette 44 
lay between the two hornworks on the north-east front of Strasbourg, 
and about 300 yds* in advance of them. It consisted of two faces and 
two short flanks, in front of which was a dry ditch 15 paces wide, with 
a revetted scarp 20 ft. and counterscarp 16 ft. high. Its gorge was 
closed by a loopholed wall 12 ft. high, and a casemated redoubt. It 
was supposed that there existed hollow traverses on each face of the 
rampart, and that the terreplein of the work was free and open. All 
these conjectures proved, on the capture of the place, to be tolerably 
correct 3 but it was found that the two faces met at a much mOre 
acute angle than that given in the plan, and on the terreplein was 
discovered a sort of traverse on the line of the capital {kapUal Ir averse)^ 
which had in all probability been roughly constructed during the siege 
for the better protection of the work. 

The existence of this protecting traverse had, however, already been 
suspected by the battery ; because when some portions of tlie parapet 
of the lunette had been carried away by the fire previously opened on 
it from the battery behind the first parallel, it was observed that there 
Was a heap of earth beyond, and a closer reconnaissance of the lunette. 


wliioh became practicable later on, from tlic top of* a. roAiway sLied, 
proved tbe fact. As to t’ho redoubt, it was only know3i, tliat it lay 
lengthwise in tlie gorge of the lunette. Of its proportions in profile 
nothing was known ; so that there was very little previous knowledge 
to guide the indirect firing on the redoubt. From what had been 
ascertained before, and from the reconnaissance from the top of the 
railway shed, it was concluded that the distance of the redoubt from 
the traverse on the terreplein amounted to about 25 paces ; and in 
order to strike the masonry work half-way up, an angle of mcidonce of 
from 11® to 114 ® would be necessary to the trajectory of the shot* 

The proportionate charge for the distance between the batteiy and the 
ci’est of the lunette (960 yds.) was reckoned at 1*543 lbs. This 
gave an angle of incidence of ll-lf®, with a tei’minal velocity of 
475 ft. per second. 

In the first place, in order to get the exact range, some shots with 
the maximum charge of 3*3 lbs, were fired against the embrasures of 
the lunette, followed by a few with a ohai’ge of 1*543 lbs. To 
observe and correct these shots was at first very difficult ; because it 
could not be exactly distinguished whether shots whose explosions were 
partly visible, throwing up a quantity of earth, had hit the earthwork 
of the redoubt or the sheltering traverse, and no certainty on this 
point could he gained till later observations were made from some 
trenches outflanking the lunette. It was also difficult to determine the 
elevation to use against the redoubt ; partly on account of the acute 
angle formed by the two faces, and partly from the position of the 
battery, in the prolongation of the capital of the lunette. ' 

Howevei*, in spite of all dfficulties, soon after the arrival of the 
15 c.m. guns the lunette remained almost silent ; therefore, on the 12th 
September, two guns of No* 5 Battery were sent back to the park, the 
other two remaining to assist in suppressing the fire of some guns 
which had appeared on the cavaliers in Nos. 8 and 9 Bastions, and some 
mortars which had beau placed in position on the curtain between 
these two* bastions* They were also, from time to time, required to 
resume their' fire against the lunette, whenever the enemy attempted to 
open fi.re from it; hut such attempts were very feeble, and. generally 
very soon silenced again. 

The number of rounds fired by the 15 c.m. guns against the lunette, 
and its redoubt in particular, cannot be exactly estimated, because, as 
above mentioned, these guns were at times used for other purposes ; 
but whatever their number, their effect was very evident. The traverse 
anti right half of the work were most seriously injured ; great gaps 
had been made in the loopholed wall across the gorge, which the 
French had endeavoured to fill up at a great expense of sand-bags ; and 
finally, the right flank of the redoubt had been completely destroyed. 

Whether the capitulation of the redoubt was caused by the short 
15 c.m. guns or by the two 21 c.m. mortars it is impossible to say, m 
they were employed against it at the same time ; hut the former had 
certainly by far the greatest share in injuring the interior of the lunette, 
and the destruction of the^ gorge wall was entirely duo to them. 
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Bbeachino by Inbiebcb Fibs Lohg Eanges, 

Indirect firing was employed to breacli — 

1. Tiie riglat face of Lunette No. 5S, 

2 ; w ' h n Bastion n 11, 

8. if left // It It 12 j 

and in all three cases the same plan of working the guns was adopted 
— Yiz.,that employed in the experiments at Silberberg, November 1869, 
and afterwards laid down >for general use* The worth of these expe- 
riments was immediately and extensively tested at the breaching of 
Strasbourg, and it can be jnstly asserted that to their accuracy the 
favourable results obtained are in great measure to be attributed. To 
form a breach, the old approved principle was adhered to, of first 
cutting a horizontal and then two vertical cannelures in the scarp; 
the horizontal one one-third of the height from the foot of the wall, 
and the others upwards from its extremities. The most dijBSlcult part 
of the work was the impossibility of seeing the part of the scarp in 
which the horizontal cannelure had to be cut. 

On account of the natural divergence of the shot, this could not he 
done, as in dix’ect breaching, by a single series of contiguous shot-holes j 
but by discharging several shots with unaltered aim, a series of groups 
of holes was formed, by means of which the cutting was made. 

Before commencing this, the range of the visible parts of the wall 
was obtained; the necessary alterations of elevation to hit the scarp 
at the height proposed for the horizontal cutting was then ascertained 
and several rounds fired with the elevation thus found formed a group 
of hits, from which the cutting was extended on both sides hori- 
zontally to the proposed breadth of the breach. 

If it was ascertained by actual observation tha.t the position of these 
groups was correct, the elevating screw wms clamped, and the slightly 
higher elevation necessary fox" the increase of I’ange, as the shots became 
farther removed from the perpendicular, was regulated by the quadrant, 
whilst the direction was obtained by the scales of the new pointing 
apparatus described above, which allowed of its being kept very regu- 
larly and uniformly, thus ensuring the contiguity of the groups of shot ; 
and, as a furthei" precaution, a table was foi’med, immediately aftei’ the 
ti’ial shots, showing the necessary alteration of elevation for each 
I’ound, copies of which wei’e given to captains of batteries, who i^egu- 
lated their firing accordingly, and at the same time made any altex*ations 
which actual obseiwation showed to be necessaiy. From the above it 
will be seen that in future it was only necessai'‘y to examine the 
tables in each battery a few times daily to ascertain how many times 
the length of the cutting had been fired thi'ough. 

It was judged whether the horizontal cannelure was sufficiently cut to 
allow of the commencement of the V0rticals--^fxrstly, by the experience 
obtained in peace time of the effect of fire, on masonry ; secondly, by the 
knowledge of the velocity of the shot, the strength of the particular 
wall, &c., &G. ; and thirdly, from any possible observations of the effect 


produced. A few extra roimdvs wore then lircuh to oirsure tlxo com- 
pletion of the cutting and to guai’d against any cliance of failure. 

The particular signs which proved that a breach had been effected 
in a wall^ had been noted during the experiments at Silberberg ; and 
when the appeai^ance of these signs, added to the consideration of the 
number of rounds fired, and other circumstances, Justified the supposi- 
tion that the breach had been effected, then once again a series of shots 
was systematically fired from one end of the horissontal line to the 
other ^ and during this the most careful observations were made of the 
striking and exploding of the projectiles, the appearance of the niason.ry 
displaced, and the colour, &c., of the smoke rising from the ditch. 
The variations of these signs, though only very slight, are as follows 

{a) The concussion and report of the exploding shell is sharp wlieii 
striking firm masonry, but dull and faint when the wall is partially 
damaged' or quite cut away (in which latter case the explosion of 
course takes place in the earth at the back of the wall). 

{b) If the masonry is not quite penetrated, stones and splinters are 
thrown up high out of the ditch, 

{c) The smoke of the explosion appears above the wall more or less 
quickly, according as the latter is more or less deeply cut. In the case 
of an unbroken wall, the colour of the smoke is a bluish white — as gun- 
powder smoke usually is — and rises in a thick mass ; whereas, as soon 
as the wall is penetrated, the smoke appears less quickly, it is dark 
grey in colour, and rises slowly out of the ditch, as out of a chimney. 

When it was quite clear that the horizontal cutting was completed, 
the verticals were commenced, and usually vary quickly formed. 

Breachmff the Right Face of Lmetie No, 53. 

The engineer work was so far advanced that on the night of Sep-- 
tember 11-12 the third parallel, 725 paces long, was opened before the 
Lunettes Nos. 52 and 53. This was therefore the moment for the 
artillery to undei'take the breaching of Lunette No. 53, which it was 
very necessary to take first of all. For this purpose the Mortar 
Battery No. 8 was converted into a gun battery, armed with four short 
15 c.m. guns, and manned by the 9th Company of Garrison Artillery 
of the Guard (First. -Lieut, von Ihlenfeld). From plans and recon- 
naissances, the following dimensions of the profile of No, 53 Lunette 
were arrived at : — ^Taking the cordon of the escarp at ± 0 ft., the crest 
of the parapet was + 12 ft., the crest of the glacis at the spot to bo 
fired over + 4 ft*, the ditch — 16 ft., the depth of the water about 4 ft., 
so that the surface of it might be tal^en at — 12 ft* Also, the ditch 
was 30 ft* broad, and had in the middle a cunetto Bft. deep* The 
distance of the crest of the glacis from the counterscarp was about 
15 paces ; therefore from this crest to the face of the scarp wall to be 
breached there was a distance of 45 paces* The masonry work of the 
escarp consisted of rectangular blocks of red sandstone, about 9 ins* 
long and Gins* broad, and was 4ft. thick at the top and Gft* at the 


bottom^ the whole being in good order. The angle at which the line 
of fire from Battery No, 8 met the face of the wall to be breached was 
about 55®^ and consequently slightly less than 60^/ hitherto considered 
the least admissible angle for oblique fire. This fact was considered 
unfavourable^ especially as the charge to be used was smaller^ and 
the velocity of the shot would be consequently reduced. Great fears 
were therefore entertained lest the shot should glance off the uninjured 
masonry ; but any alteration of the position of the battery which perhaps 
might have given a better line of fire would have been attended by 
many disadvantages j hence, as the numbei’ of degrees below the 
least admissible angle was very small, it was resolved to adhere to 
the Battery No, 8, A further advantage was thus obtained — ^vi 25 ,, 
that by adopting this oblique line of fire the distance* was aug- 
mented between the spot where the line of fire cut the crest of the 
glacis, and the escarp ; and thus the employment of a smaller angle of 
incidence was possible. This distance measured in the line of fire 
was 50 paces, the difference in level 14 ft., being the height of 
the crest of the glacis above the spot (— 10), 2 ft, above the water 
surface, where it was proposed to out the line. 1*874 lbs. was about 
the right charge for this distance of 833 yds. from the battery to the 
crest of the glacis, and the angle of incidence 7-^®. 

The task of first attempting breaching by indirect fire on active 
service, was by no means easy; and on account of the deductions 
which would be drawn from the success or failure of this first attempt, 
it was imperative to make every effort. The breach was to be formed 
in the right face, about 60 ft. &om the salient of the work, at 
which point the full pressure of the earth of the superincumbent 
parapet was bearing ; further, this spot was between two traverses in the 
covered way through which it would be convenient to fire. The breadth 
of the breach was to be about 60 ft., the variation of the point of aim 
from left to right about 48ft., taken at right angles to the range; 
and since the distance of the left end of the breach was about 36 ft. 
further from the battery than the right end, the elevation from right 
to left had to be raised slightly in proportion. 

The bi^eaching began from No. 8 Battery, commanded by Captain 
Muller, on September 14th, at 7 a.m. After a few shots against the 
parapet in the salient of the work with maximum charges, the distance 
was ascertained to be 1050 paces ; firing was then carried on against the 
highest visible parts of the parapet with 1*87 lbs. charge, after which 
the mean point of impact was lowered as much as necessary. 

The observations of the effect of the firing were made from a trench 
conveniently situated between the second and third parallels ; whence 
the glacis was perfectly in view, but not the face of the scarp to be 
breached. Observations from any more advanced part of the attacking 
works were not possible, on account of the rebounding of the pieces of 
shell and splinters of stones, which even compelled the position of the 
besiegers^ works affected by them to be altered. One of seveml 
pioneers who, contrary to orders, passed this spot, was killed by a 
splinter. ’ 

The trial practice was greatly hindered by the fact of there being no 


telegraphic comimmication between the range panty and the battery 
so that after the effect of each shot had been ascertained, the necessary 
correction had to be sent back through a chain of sontries posted in 
the trenches. This, of course, retarded the firing (‘nnsidorably. The 
elevation finally fixed by the trial shots was varied a.c;cording 

to the weather (freqaoutly very stormy), so:nio K)th. parti of a, degree. 
It must also be added that in this as well as in the after procc'sses of 
breaching, the elevation was not fixed so that the moan point of impact 
should coincide with the point to bo hit ; it was rather soiiglit to rtiiso 
it a height above this point equal to the mean vertical (ieviation of 
the shots, so that the greater portion of the area covered by the tra- 
jectories of the shot 3night be above the crest of the covering mass, 
which wa^at tho same time no impedime^it to th'O ultimate object in 
view, Eegulating the quadrant also presented difficulties, ns important 
faults were discovered in connection with it which had to bo corrected. 

The trial shots were only concluded by mid-day September 14th, and 
then the formation of the horizontal cutting was commenced. On 
account of the difficulty of making first impressions on the wall by 
single shot, two salvoes were fired from the four pieces with the same 
aim, then a tliird salvo was fired at a spot distant 3 ft. laterally, where 
the wall was already shaken by the previous round, and each succeeding 
salvo at similar distances. Thus holes were cut in the wall up to the 
left end of the proposed hoxfizontal cutting, tho total alteration of eleva- 
tion being ; a series of rounds was then fired on the same line from 
left to right, and so on. 

When this cutting had been about half finished, the news arrived 
that a mine, commenced in the third parallel to search for a counter- 
mine gallery, supposed to exist in front of tho salient of Lunette 53, was 
finished, and communication with that gallery established. From the 
entrance to this gallery in the counterscarp, the face of the work could be 
completely overlooked, and thus tho progress of the breaching observed 
minutely. It was ascertained that the lowest shot marks were accurate 
(1 to 2 ft, above the water line ) ; that the facing of the part of the 
wall under fire, in consequence of the great dispersion of the shot, was 
destroyed up to a great height; and that shot hitting the intact 
masonry obliquely, glanced, or only damaged the face of the stone- 
work very slightly; whereas favourably hitting shot caused great 
showers of large stones, splinters, and pieces of shell. 

During the night of September 14-15, the crowning of the glacis was 
to take place, and it was settled that the part of the crown works 
falling in the line of fire should not be immediately thrown up ; but 
the excessive eagerness of the engineers in charge did not allow this 
arrangement to be carried out, and on the morning of the next day, 
September 5th, on opening fire the unpleasant fact was discovered that 
the crown works on the glacis had been thrown up all along, and that 
the crest of the parapet was thus raised 2 ft. higher, immediately in the 
line of fire ; so that with the charge and elevation whicli liad boon 
calculated and laid down, it was impossible to reach the lino "of tho 
cutting. Any alterations in the existing arrangements wotild have 
caused great inconvenience aqxd delay ; it was therefore decided to con- 



9 


tinue with the same charge and elevation^ firing at and demolishing 
the impediment the engineers had placed. But in accomplishing this 
object some 120 rounds were expended, which were therefore lost for 
the purposes of the siege. 

■During the after process of breaching, the cutting of the hori- 
zontal could not be accurately carried out, as laid down; for, 
on account of the dispersion of the shot, the wall fell in parts, 
followed by the earth it supported. This had the disadvantage of 
acting as a screen to the wall, the effect of shell exploding bn the 
latter being thus considerably diminished. The formation of vertical 
cuttings, however, was no longer indispensable ; it was only neces- 
sary to aim gradually higher to bring down the upper part of the 
wall entirely. Shots fired into the earthwork still iremaining, with 
a charge of 2-645 lbs., brought down sufficient to cover over and 
smooth the roadway of the breach, about half the thickness of the 
original parapet being still left ; and the breach — of which the slope was 
about 35® — ^was only practicable up to this remaining wedge. How- 
ever, further firing made it more so, and it would eventually, have 
been quite completed by No. 42 Battery, which had in the meantime 
been built and armed with six short (15 c.m.) guns, had not Lunette 
No. 53 been found deserted by the enemy when reconnoitred on the 
night of September 20th. 

This inner part of the parapet, with a steep slope several feet high, 
being left standing, as seen above, proved very UvSeful now for the 
quicker formation of a lodgment. 

It was found that the dimensions already obtained from plans and 
calculations were very nearly accurate. 

The breaching lasted four days — from the 14th to the 17th September 
incffisive. Firing continued from 7 a.ni. to 7 p.m. Each piece ex- 
pended from 50 to 70 rounds daily; so altogether about 1000 rounds 
were necessary for the formation of the breach. Unfavourable weather, 
and irregularities, from want of practice in serving the guns, very 
materially increased the difficulties of the task. 


Breaching the Bight Face of Bastion M. 11. 

The taking of Lunette No. 53 was followed on the night of 
Sept. 21-2 by that of Lunette No, 52 ; and thus was obtained the 
command of those outworks from which the engineers^ advanced works 
could be pushed on against the main object of. the attack — ^Bastion 
No. 11. Up to this point of the siege, the artillery had been generally 
a little ahead of the engineers in their respective parts of the work of 
attack ; and the former lost no time in commencing this, the most 
important part of their task— viz., the formation of a b.reach in Bastion 
No. 11, through which the fortress was to be entered; and as early as 
September 28th, fire was again opened. 

It was found necessary to approach nearer the Bastions Nos. 11 and 
12, and to increase the direct fire on them and their outworks; and for 
this purpose No, 42 Battery was thrown up on the night of Sept. 13-14 
■ ^ ^ £ 


by Oapkiu voJi Podewitz, 2iid Couipaiiy of Artillery of* tho Uuarcb 
between tlie &\st and second parallels^ close bcMnd tbe so-called cliurclt» 
yard communication^ and due east of the cliiircliyard itself^ and was 
armed Avitli six short 15 c.m. guns. This position was chosen with a 
view to the ultimate breaching of Bastion No. 11; and so as to give a 
higher and more favourable position to the battery; an order was issued 
that the terreplein should only be lowered 2 ft. From the 14th to the 
21st September this battery fired ordinary shell with consiclorablo 
success against the above-mentioned workS; and on the 2drd they 
resumed their work as a breaching battery; firing long sheik {lan^ 
gramkri)^ on which date also Captain Muller was again placed in 
commancl 

Of the structure and proportions of the profile of the Bastion No. 11 
and its covered way; the following facts were known : — This bastioxi; in 
common with all those on the west front; had, through the conservation 
of the old Faussebraie; two lines of defence. The high line — called by 
the French cavalier — ^was merely an earthwork; separated by a 
rampart 18 ft. wide from the lower line of fire; which latter was a 
parapet duly revetted; &c. 

Taking the cordon of this revetment at ± 0; the bottom of the 
ditch was — 26 ft. There was consequently 26 ft. of masonry; 5 ft. 
thick at the top and 12 ft. at the foot; with 18 ft, buttresses. In other 
respects it had nothing particular about it. It was built of ordinary 
brickS; with a coping of squares of red sandstone. IminGdiatoly in roar of 
^ this coping lay the lower parapet; only 18 ft. thick. The relief of 
the cavalier was about 4- 15, Under these circumstances; the object 
in view was naturally the overthrow of the lower parapet. 

The ditch was over 100 ft. wide; having a cunette from 4 to 5 ft. 
deep; and might have been filled; had the war been prolonged; to a 
depth; including the cunette; of from 10 to 11 ft.; making the water 
surface about (—20). 

As a rule; the figures estimated as above were found correct; with the 
exception of the ditch; and consequently the water surface; the former 
being 2 ft. deeper than assumed. 

In front of Bastion No. 11 was the Oounterguard No. 115; made to 
cover the revetment wall of the lower parapet. Nevertheless; its heiglit 
was not quite sufficient to effect this object completely; a strip of masonry 
about 4 or 5 ft. high being plainly visible from the breaching battery. 

The crest of the counterguard over which it was necessary to firc) 
was about 50 paces from the' esearp; and taking the point to bo hit 
at -• 18 (2 ft. above the surface of water); the necessary angle of 
incidence was which for the distance — 875 yds. — ^between the coun- 

terguard and the parapet; required a corresponding charge of 2*867 lbs. 
The line of fire of Battery No. 42 (which; as already mentioned; was 
^ intended for breaching Bastion No. 11); made an angle of with the 
wall to be breached. The conditions were thuS; on the whole; very 
favourable. The terminal velocities of the projectiles were about 
, , 685 ft,; and at that distance and with the above charge the penetration 
of the projectiles was very great. 

To prevent any interference with the engineers’ advanced works; 
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the breaeli bad to be made near the salient of the bastion^ commencing 
at 30 ft. from this point j it was to be 90 ft. in breadth. 

The process of breaching commenced on the morning of Sept. 23rd^ 
at 7 0 ^ clock. The day being fine and clear^ favoured the practice 
greatly. 

The battery — ^Tvhich was in ope% and on rather high ground — ^received 
at first a rather brisk fire of Ohassepots from several of the enemy 
works; notably from the conntergnard of Bastion No. 11^ on which many 
riflemen were posted behind solid sand-bag embrasures^ but the first 
shells which fell on the escarp of the bastion caused such showers of 
stones and splinters to fly back against the reverse of the counter- 
guard, that the enemy^s fire ceased immediately, and was never renewed 
—a result which had been foreseen. 

Before the breaching proper began, the battery fired trial shots, 
thus : — They commenced against the visible exterior slope of the 
parapet of the comitergnard, raising the point of aim from the lower to 
the upper part of the slope, until the projectiles cleared the crest 
and fell on the scarp wall in rear, at which point the elevation stood 
at from 4 x^ 5 -^ to 4^^^. 

They, howevei*, tested the firing several times daily, hy diminishing 
the elevation or so as to be certain that the greater number 
of the shots just cleared the crest ; and it was found that, even with 
that slight diminution of elevation, instead of one or two only, three, 
four, or five shots struck it. 

As they had six guns at their disposal, they altered the method 
adopted in firing against Lunette No. 53, and three guns fired from the 
right of the horizontal cutting to the centre, simultaneously with three 
others firing* from the centre to the left ; and as there was no fear of 
the shot ricochetting, the masonry having, moreover, less power of 
resistance, there was no necessity to fire at a spot where the masonry 
had been shaken by a previous round ; but having fired a salvo at one 
spot, the succeeding salvo was fired at a spot - 3 ^^ = 5 ft. on one side 
of it, and so on, each half-battery firing at its own half of the cutting, 
a second series of rounds being fired at the intervals between the holes 
thus formed* The observations of the effect of the firing were noted 
from the battery chiefly with the naked eye. There was a nearer point 
of observation in Lunette No* 53 (already taken), but it did not offer 
sufiicient advantages to counteract the disadvantage of the fire of 
Chassepots to which it was exposed. Although the shots dropped 
rather low, after passing over the counterguard, one could judge of the 
effect by the appearance of the explosion. 

Firing was discontinued during night time* On the second morning 
— ^that of September 24th — ^when altogether about 70 rounds had been 
fired from each piece, signs were already observed characterising the 
rupture of the wall ; and about mid-day, when 80 rounds had been firedj 
it was concluded that the horizontal cannelure had been completely 
cut, and that the formation of the vertical cuttings was advisable, each 
of which was made by one half-battery in the following manner ; — After 
firing three salvoes at one spot, the point of aim was raised 5 ft. In 
about half-an-hour the masonry of about two-thirds the breadth of the 
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breacli fell, from the right end of it* This was realised by the sudden 
disappearance of the visible wall, and part of its superincumbent earth- 
work, followed by a great splashing in the water of the ditch ; and 
three more rounds fired against the left verticaJ, bx’ouglit down the 
remainder, but leaving the earth — ^which was of a clayey nutiire — 
standing. All six pieces were now directed against the right of the 
breach, firing in salvoes, so that the siinultaneouB explosion of the 
shells might cause a greater shaking of the earth. 'Ihe elovation was 
fixed so that the lowest falling shot miglit be 4 or 5 ft. above tlie hori- 
zontal cutting already made, and the fire was contiimed so as to ibnn. a 
second horizontal cutting in the earthwork. Soon a partial fall of the 
earth was observed; but the further demolition had to bo eoimtor- 
ordered for the time, as the approaches were not yet neaidy sufficiently 
advanced to undertake the storming of the breach. It was therefore 
feared lest the now already practicable breach might bo isolated by the 
defenders, or in some other manner rendered impracticable. 

The crowning of the glacis of the Oounterguarcl No. 115 was only com- 
pleted on the morning of the 27th September, when the demolition of 
the remaining earth would have been permitted ; but bn the afternoon 
of the 27th, at 5 o^clock, the hoisting of the white flag on the Cathedral 
of Strasbourg rendered this unnecessary. 

The process of breaching this right face of Bastion No. ll lasted, 
therefore, 18 hours. The number of rounds was about 600, making 
six or seven shot per linear foot. Competent judges must consider 
this a good performance. 


BreacMng the left Face of Bastion iVc. 12. 

In order to exercise greater pressure on the Commandant of tlie 
hostile forces, as well as to take the opporiunity for further experi- 
ments in indirect breaching, the idea was mooted by the officer 
commanding the siege artillery and sanctioned by the Oommandei'-in- 
Chief, of dso making a breach in the left face of Bastion No. 12, 
although it W'avS not originally intended to enter the fortress at this 
point. The proportions of the profile of Bastion No. 12 were similar 
to those of Bastion No. 11, only there was no second lino of fire. The 
scarp wall to be breached was of bricks, and was supposed to be con- 
tiguous to the parapet in rear. The measurements of tlie ditch, and 
depth, &c., of the water, were also the same. 

In order to obtain the most favourable conditions, it was decided to 
make the breach near the shoulder of the bastion, and to direct the line 
of fire along the ditch in front of the right face of Ravelin No. 50, 
which line, produced backwards, extended over the left face of Conn- 
terguard No. 51, and nearly over the salient of Lunette No. 53. At 
the spot where it cut the third parallel, the 5th Company of Garrison, 
Artillery of the Guard (Captain Mogilowski) made, in tlie ‘night of 
September 23-^, the Breaching Battery No. 58, close to Balteiy No. 45, 
It was armed with four short 1 5 c,m. guns. 

The command was at first given to Captain Miiller ; but being 



13 ■■ 

ordered elsewliere^ he gave OTOr the command to Captain Mogilowski. 
The distance was about 790 yds., and the line of fire was perpendicular 
to the face of the wall. • 

On account of the great distance of the conntergnard from the scarp 
— 200 paces (150 m,)— and other circumstances^ the foot of the wall 
could be hit when using the maximum charge of 3;31bB. ; but as with 
the consequent low trajectory the engineeiV works and Lunette No. 53 
would have been in danger, a smaller charge of 2*645 lbs, — afterwards 
2*867 Ibs.^ — was used. The elevation was and the angle of inci- 
dence 3^1^. The penetration of the ISo.m. gun at this distance was 
very goo^ and the terminal velocity of the shot about 665 ft. 

The breadth of the breach was limited by the breadth of the ditch, 
along which the batteiy fired, and had to be further lessened in 
order to avoid the glancing of shot against the revetments of the 
ditch. In order to take every possible advantage, it was settled that the 
pieces should fire crosswise ; that the two pieces on the right should 
cut the left half of the cutting, and vice versa. By this means the 
probable breadth of the breach would be from 36 to 40 ft. Firing 
commenced at 7 o^cIock in the morning of September 24th (the 
breaching battery against Bastion No. 11 being still in action), and 
continued daily till 7 p.m., only long shells {lan^ granaten) being used. 

The weather was very favourable, but as they could not see Bastion 
No. 12 from the battery, the fixing of the elevation required special 
precautions. Observations were made from the salient of Lunette 
No. 53 — the only point from which any part of the masonry, and then 
only the cordon near the shoulder of Bastion No, 12, could be seen. 

The trial shots were made against the part of the parapet immediately 
. above the spot proposed for the breach; the point of aim was then 
lowered, first to the masonry mentioned as visible, and then to the 
proposed right end of the hoi'izontal cutting. After a few rounds, 
it was recognised by the splashing of the water that the shots were 
going too low. A slight alteration of the elevation remedied this, 
which brought it to 3iV^. 

Nos. 1 and 2 guns fired from the left end of the cutting, and 3 and 
4 from the right end, towards the centre and back again, and so on. 
After firing one salvo at one spot, they altered the point of aim 5 ft. 
laterally. 

Any observation was veiy difficult, and the practice much retarded 
by the want of proper communication between the observers and the 
battery. This was especially felt during the trial shots, which took 
several hours. Next day — 25th Sept. — at 7 p.m,, after 359 rounds 
had been fired., the usual signs appeared, showing that the horizontal 
cutting had been formed. Thereupon, at 8 a.m. on the 26th Sept., 
firing two guns at .a time, the vertical cuttings were commenced and 
formed in three hours, with an expenditure of 106 rounds. 

The disappearance of the visible part of the scarp, and part of the 
earthwork above it, left no doubt as to the destruction of the wall. 
The complete demolition of the earth was deferred for the same reason 
as in the case of the other breach. 

A total of 465 shots were necessary for the formation of this breach. 

After the surrender, it was found that the* earth remained standing 


porpeudicukvl^', and that boliiud the wall were two supportinf' arches 
of masomy It was fm-ther discorered that the vortical cuttings m 
both breaches had been made with great precision; testifying to the 
remarkable accuracy of the 15 c.m. ^ns. ^ 

The Chief Engineer, General-Major y. Mertens, was asked to report 
upon the state of the breaches, which he did as follows : ^ 

« The breach of Lunette No. 53, with a little levelHng, and that in 

SLiieSS’suId? ■* ae oae in B«fi„n No. U 

As to this latter, it may be repeated that it was formed only for the 
sake of practice for the artillery, and from the commencement had not 
been intended to be used m any assault. 

Though this pampUet was only intended to give a few observations 
on the use of indirect hre at the siege of Strasboui-g, we may in con- 

work breaching facilitated greater rapidity in the engineers’ 

2. That this premature J breaching had considerable influence in 
cansmg the garrison to decide on capitulating. 

On September 20th, the scarp wall of Bastion No. 11 had fallen • and 
on the 25th that in Bastion No 12. The morning of thSth ^d bSn 
fixed for a descent into the ditch, and on the afternoon of that day the 
capitulation took place. j 

««ncement of his proclamation to the 
inhabitants of the town, on September 27tb 

«I bare to-day discovered that the defence of the town is no loncvcr 
possible; m which opinion the Committee of Defence unanimoutlv 
therefore be under the sad necessity of negociatin®* 
with the commander of the besieging army,” &c. ^ ^ 

He further wrote, in a letter to his cousin, dated Oct. 14th, 1870 : 

"My Committee of Defence, in answer to my questions, after de- 
liheratmg, said we could not resist the storming kth any chance of 

success! so that the moment for capitulation had arrived.” ^ 

From tMs it is clear that an assault was expected by the o-arriqnn » 
thereby shewing that they themselves considered one possibfe Xt 
assault on such a fortress is out of the auM+inn niT.mc„ k- 1 1 

Wle. »e « it folio™ 

conteibute_ mainly to the speedy fall of a place. ^ ^ mrmed 

The object woifld have been much retarded had direct fire been 

d^^wto tSe nSeSsTthS » 

p^mpU^ Hond the limits of t£s 
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The first number of the Austrian Military JournaU^ of the present 
year contains an interesting article by Major Hotze, ou the '^Theoretical 
Study of Tactics by Officers during the Winter.”^^ The author says the 
objects of such study are : — Ist^ that officers should learn something new ; 
2iid, that they should be convinced of what they have learnt, and discover new 
points for consideration. These objects are not altogctlier practically attained, 
he says, in tiie instructions laid down for German in&ntry and cavalry ; and 
principally because many officers do not work out the problems for them- 
selves — that is, they do. not think them out. It is not necessary to go 
deeply into the subject of how far this dependence on the conclusions of 
others exists, but it does exist. Some of the senior captains conscientiously 
strive to obtain by some means the solution of a problem; but unfor- 
tunately only in order that they may act up to the letter of the instructions, 
and shirk further trouble in the matter. It appears, according to Rule 271 
of the "Instructions for Infan try exemption is awarded as a reward for 
the good solution of one of the problems ; and as those captains who are 
still obliged to furnish proofs of their w^ork feel themselves kept in the back- 
ground, it is the custom to grant this exemption to at least the three senior 
captains of each regiment. Thus this system appears to be somewhat 
vexatious. It is hard to understand why captains of infantry and cavalry, 
and still younger officers who have passed through the military college, 
should be exempted from exercises which are of great advantage, even to 
the most competent^ while well-experienced generals are inactised in the 
leadership of troops and tactics. 

Years before many of the captains have done the infantry course, they 
are exempted from the manuscript tactical exercises ; and when a transfer 


takes place, tlic new commandant is bound to rcs])ect the exemption once 
given to an officer, and so he is deprived of a very important means of 
forming an opitiion of the capacities of the .new-comer. 

But even if all these evasions did not take ])lacc, one could not e^xpcct a 
ri'ally ju’netical result fj'om the work ; for the (pialifying for exmnptioa by the 
solution of a tactical problem is easily performed in a few weeks. 

“Wliat makes an apparently easy tactical task difficolt, is the proniptitiidc 
which must be exercised in cases of emergency, both in resolving upon a 
line of action and in carrying it out. In fact, it may be said that tln^ 
solution of a tactical difficulty without limiting tlu^ t-imeus almost useh'ss— 
that, at least, it gives no correcjt idea of the ca])acity or knowlcdgci of thc^ 
solver. 

Still less do the officers make sketches for themselves, but- copy them 
from otliers. Eor illustrating the situation of the troops at (lecisivc 
moments, it is only necessary to sketch them on a piece of paper of the 
same size as the map furnished. The surveying and sketcliing of a piece of 
ground is a branch of education of itself, and must he altogether separated 
from tactical exercises. In war, one never lias a lietter guide to go by than 
a special map of the district, and this is therefore recommended for use in 
tactical problems. The following is suggested as an improvement cm the 
present svstem : — 

1. The problem should not be known heforehand, and when givtm out 
should be irnmccliatoly solved. I'luis officers would hav<^ to be well versial 
in the theory, for they would not know wliat kiml of tc'st to expi'ct— wluaher 
ihey were to be examined in duties of precaution, hush-tightiug, recon- 
naissance, &c. The solutions of the cpievstions would then give a correct 
notion of the knoAvledge of the officers. 

The work slioiild be performed in tlui ni'escaice of the t^xa, miner. 
The difliculty of tactics is the application; and what makes the application 
difficult is the shortness of the time allowed for the recognition am! con- 
sideration of the circumstances, and for the issue or compreliensjou of orders. 

To decide quickly on a reasonable and feasible step, and to carry out well 
whatever is resolved upon, is the main point ; and if a man does what is neces- 
sary, and takes only half-au-hour about it, he mavhvell be called a better 
tactician than another who produces a more elaborate solution, but takes 
several days to work it out. 

Though everyone has not the talent of quick perception and coiupndicn- 
sion, still it is possible for everyone to improve in tlicsc ((ualiLi{'S. 

. The advantage of having the work done under supervision, is the emdainiy 
of obtaining the examinee^s own production. By such a procedure it wotih’i 
not he necessary for staff officers to set so many small problems — a tusk 
more difficult than is generally allowed; and if several officers were to work 
out the same problem together, there would be this great advantage— that 
they would derive profit from the discussion which it 'would bring wiih it. 
^'How did pii do this or that?” is not an uncommon tiuestioii at tlu'. close 
of an examination. 

, 3. The situation, or data of , the problem, sliould be a plausible one, 
and sufficiently clearly defined for the examinee to realise it thoroughly. 


Sometimes the given situation renders the possibility of a good solutioii 
questionable. 

4. No more information should be given relative to the enemy, the 
ground, and other circumstances, than could be known in the field under 
similar conditions. According to the present instructions, the strength of 
the forces on both sides is given. Such a system is apt to spread the 
doctrine of nLuiierical superiority, which is a damper on the spirit of military 
enterprise. Instead of given instances from military liistory of how sekloin 
one side have kno^vn the strength of the other; how that the strength of 
the enemy is almost always overrated; and of how generally it is not the 
consciousness of numerical superiority, but a determined will wiiich incites 
to action and secures the victory, it is assumed a$ an axiom that the side 
which has the numerically strongest force is the one entitled to victory. 

Butin practice one seldom can do more than judge approximately of the 
strength of the enemy, and yet one must act upon the estimate. 

Bor example : — A column receives orders to eject a .hostile force from the 
Park of Eiiaa. {}%de map in Journal) . Who numbers the defenders under 
the circumstances given in the example ? ( Vide Ex. 1 of present chapter hi 
Journal). The attacking cavalry are repulsed by the small-arm fire of the 
defenders at some 400 paces distance. Whether the defending force consists 
of one half-battalion or four, how would it be possible to discover ? 

Alajor A, has received orders to drive the enemy out of the park, and a 
certain force is at liis disposal. That is sufficient; and now^ let him use all 
his discretion and po-wer in carrying out the order given him. 

It is the opinion of the author that a very evil infiuence is exerted upfti 
the training of officers, if it be the rule to place at the disposal of tliose 
who have to carry out an oflensive operation more troops tliaii their ad- 
versaries; not only because they arc thus taught to yield to numerical 
superiority, but also because an entirely erroneous picture of w^ar is thereby 
given ; for in Avar comparatively little is known of the circumstances of the 
enemy, and the little wliicli one fancies one kiiow^s often turns out afterwards' 
to be incorrect, kloreover, even what was the case ten minutes before, may, 
at the critical moment, be entirely changed. 

5, The problem should be strictly in the form of an order; and the 
order should be made out exactly as, under the su])poscd circumstances, it 
would ill reality be delivered (verbally or in writing). 

The ear of the young officer should be accustomed to a precise aud well- 
turned delivery of orders. . * 

In order to complete as far as possible the copy of reality, such an order 
must often contain conditions which have but little to do with the actual 
solution, of the problem — as in Ex. I (noticed above), the idea of con- 
verting the Castle of Eiiaa into a fiejd hospital, &c. 

0. Under the title object of the operations, should be described what 
points are to be considered in the solution of the problem. 

It Avould be, perhaps, as well to limit the exercises to the following 
points: — . ’ 

{(/) A short but graphic estimate of the ground* The officer should 


place liiinself in tlie position of a rcconnoiterer who has jast ridden over 
the ground in question. The result would be, the description would 
generally be 3nodifiod according to the object with whicli the reconnaissanee 
was niKlcrtaken. hor instance, a person who reeonnoitr(?s tlu^ approaches of 
a village in order to find out the best encamping ground for a. brigade, must 
treat it from a. different point of view from {Uiotlier who i^Huiunoifres it 
with tlie object of putting the village in a state of defence, or of attacking it. 

0) A short exposition of the leading idea of the operations. 

[e) The disposition should be given mrhaihni^ as it would io be. 
given in real war (verbally or in writing). The disposition is the incoriiora- 
tiou of the leading idea. The question is simply whether the ilisposiliou 
meets the object in view, and whether it expresses rightly tlu^ line of aclion 
determiniHl upon — whetlior, in fact, the officer is so practised in t.he toi-hni- 
cality and style of orders as to give the directions wliich he intends to give ; 
in other words, whether he expresses himself correctly, and in sucli a manner 
that he may not in any human probability be otlierwise understood than he 
intends to i)e, in order that tlie responsibility of a inisunderstniiding may not 
rest upon him. The disposition should begin with coinmiinicating to com- 
manding officers what lias been learnt about the enemy, what operations iuivo 
to be carried out, and on what general plan it is proposed to proceed. 
Then should follow the order for the carrying out of the first necessary 
steps, but no more. Here, one is liable to meet wdth a very widesjiread 
evil among Germans — namely, long-winded dispositions whicli seek to lay 
(Igwu and prescribe beforehand every movement up to the end, whicli 
naturally all the more engenders uncertainty and confusion. 'With n^gard 
to this, it should be borne in mind that nobody should intm-fere within the 
sphere of another's command. (Up to this, this point lias only bemi paiiially 
observed). Tor instance, the commander of a battalion gives clirections to 
a company to drive the enemy out of a wood. The disposition of the 
^company for the attack — for example, the strength of the line of skirmishers, 
&c. — should be left entirely in the hands of tlie commander of the com- 
pany. When the preparatory arrangement for the leading idea announces 
the first disposition, the problem is thereby solved#’ for in tins first disposition 
lies the germ of the success or failure of the undertaking, the after ]>art of 
w'hicli is difficult to carry out on paper. 

What should, in addition, be required from the officer is— 

[fl) The graphic exposition of the situation of the troop.s at certain moments, 
as the result of the dispositions made. Whoever orders the movementis of 
troops must constantly bear in mind the space which they thereby ()ceup\ . 

* -X- -JS- ^ .j;. 

Here folloAvs a comparison of this system with the present, and tlion iiim 
examples are given, each of which would take about two hours to work out. 
There are six for captains of inhiutry and ''riding-masters'' (captains of 
cavalry), two for subaltern officers, and one for officers of the general staff. 
I have quoted at some length from thjs chapter, in order to" give a fair 
explanation of the author's views. In eoneliision, I would rc^coinmeud any- 
one who takes a special interest in the subject to refer to pages 2B ef^ «/. of 

the Jounml, and with the a, id of the map at the end w^ork mt the examples 

........ 
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In the 8ame number (p, 45) is an article on ''Operations with Iielcl 
Works" 

The old savings that the breast of the soldier is the "best protection/^ that 
the bullet is a "contemptible thing," are since 1866 quite ex:]}lotled. Now- 
a-(lnys, when every effort is made to obtain superiority over the enemy in 
Yiionde^ ninnbers, organisation, improvements, tactics, commissariat, and even 
in tlie clothing and supplying of boots; in employing the last man, the last 
horse, the avIioIc range of science and industry for smoothening the way to 
victory, the help of fortifications will never again be despised. Eield fortifi- 
cations will be employed in future in every war — in every battle; and this is 
the an thorns reasoi for asking the question, "How will such warfare 
develop itself in the future?" The answer has an interest for nil branches 
of the service, and if the author succeeds in giving a satisfactory one — which 
he doubtless does in the present article — we need no other argument to con- 
viiice us of the merit of tlie paper. The author treats every case carefully, 
and in detail, in true German style; following the example of the great 
Molrke, who is reported to have once listeiied attentively to an officer at the 
military college whom he was examiniiig, and when the latter had, as he 
thought, completely exhausted the subject, to have asked mildly, "What 
next"? "and next?" I was once told by a German professor, that nobody 
could discover so many points in any case as Moltke ; and doubtless this 
is the secret of his great gcnei'alsliip. 


Trom a paper on the reorganisation of the Eussian imperial army, the 
following information witli regard to the organisation of the llussiau artillery 
is extracted ; — 

The Eussian Eoyal Artillery is formed into brigades, and is divided into . 
p) foot or "driving" arfcilleiy, and (:Z) mounted artillery. The still exist- 
ing reserve field and liorse artillery will, by the new reform, bo definitely 
classed in groups for service with depot or local troops. 

The artillery brigades form an integral part of those anny-divisions to 
which they belong. • 

The foot artillery consists of 3 artillery brigades of guards, 4 of grenadiers, 
40 of the line — total 47 — divided amongst the army divisions. In addition 
to this, they liave 2 Turkestan and 1 East Siberian distributed amongst the 
military districts, and 1 'West Siberian battery. It is formed, then, omitting 
the last named battery, of 50 foot artillery briga<|es. 

As we have already said, the foot artillery brigades in Central and Eastern 
Asia retain their old organisation. They could scarcely be applied to any 
practical purpose in a European war, and may therefore be left out of the 
question. 

According to the old rule, each artillery brigade consisted of 3 gun and 1 
mitrailleiir batteries; tlie 4 grenadier brigades, and those of the 19th, 20th, 
and 21st army divisions, had an additional 4-pr, gun battery each. 

jly the new rule, each foot artillery 'brigade is to consist of three O-pr., 
two 4-pr., and one Gatling batteries. Each foot artillery brigade is there- 
fore increased by two 9-pr. batteries; and the four grenadier brigades, and 
those of tlic 19th, 20tli, and Slsfc army divisions, have each one 4-pr. battery ^ 
less, which is changed into a 9-pr. battery, T4ie grenadier brigade will, as 


originally intcmdecl, supply the necessary inouniaiu haiieries for war in the 
(Vmcasns. Moreover^ by the new organisation, the 4-pr. Iboi hati cries, 
wlucli were drawn by four horses, will have six horses in war tinu^ 

In each foot artillery brigade. Nos, 1, 3, and ?! bai-ten-ies il-pr, guns 
10'(jG5 centimeters calibre). No. 6 is the mitraillenr batieia. 

All the gnu batteries are armed with rifled breech-loaders, sonu' oF ensi-sfech 
but mostly of bronze. They have diflerenfc methods of closing ilu'. bna'cli. 
Eacli battery has two <li visions of four guns each, and these again ari^ subdividcal 
into sections of two guns each. It cannot yet ht: definitely said how many of 
the reserve batteries, which according to the old rule formed a fifth, part of 
the war complement, will he reduced. 

The war complement of the battery is as follows : — 


Foof> BaUenj , — G oliieers, fllG men, 211 horses, S guns, 2 t ammn» 
nition wagons, and 9 park wagons. 

Fool' Battery . — G oifieers, 255 men, and — including G horses fo a 
giin-toam — 1 80 liorses, 8 guns, IG annuunitiou w-agons, 8 park wagons. 
Gatlmrj Ballerjj . — G officers, 215 men. 14?() Imrses, 8 mitrailleurs,'lB annnu- 



nitioii wagons, 8 park wagons. 

The strength of the non-combatants— writers, professional men, train- 
soldiers, officers^ servants, &c. — is in the 9-pr. batteries 37, in others SCk 

Drivers and gunners in reserve amount to 75 for the 9-pr. batteries, 43 for 
the 4-pr. batteries, and 35 for the mitraillenr batteries. 

The formation of the 9 i< new 9-pr. batteries will, as already said, follow 
in dp, m course, and will probably be, settled by the end of 1875. In the 
year 1878 tliirtv-five batteries were formed. 

After the augmentation is completed, the total of the new l)ati{‘.rit.!s of the 
47 foot artillery brigades will consist of the following, arranged according to 
calibre;— 141 9-pr. gun batteries, wdtli 1128 hreeclidoading'guns; 94 4-pi\ 
gun batteries, with 752 breech-loading guns; ,17 1 1 -niillimctcr Galling 
batteries, with 376 mitrailleurs ; gratid total, 282 l)attories, with 2256 guns, 
iiicludmg 376 mitrailleurs. 

Tlie war complement of the entire foot artillery consists of 1,692 officers, 
78,631 men, 53,684 horses, 2,256 guns, 5,264 ammunition wagons, 2,397 
park wagons, . 

Omitting non-combatants and combatants in reserve, wlvicli amount in the 
aggregate to 26,555 men, the war complement of tlie whole of the artillery 
is 1,692 officers, 52,076 non-commissioned officers and men, and 2,256 
guns. # 

The army in the Caucasus has 6 artillery brigades, with 30 batteriCvS or 
288 guns, including 48 mitrailleurs. Its total Avar complement is 216 
officers, 10,038 men, 6,852 horses, 288 guns, 672 arnraimitioii wagons, 300 
park wagons 5 and it numbers, omitting non-combatants and combatants in 
reserve— which include 3,390 men— a fighting strength of 216 officers, 
6,648 non-commissioned officers and soldiers, and 288 uims. 


{ThtB is to fie mnthmed ik (tnaitiffi* tuvirJiv. 
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COMPOUND GUNS, MANY-BARRELLED RIFLE BATTERIES, 
MACHINE GUNS, OR MITRAILLEURS. 

BY 

CAPTAIN J. F. OWEN, E.A., 

CAPTAIN INSTRCCTOE, EOYAL GUN PACTOEIES. 

PAET L 


MEMO. 


In accordance with Eesolutions 3 and 4 of the Annual General ]\Ieeting, the 
Committee E.A. Institution request that ]\Ieinbers who have not an account with 
Messrs. Cos and Co., will be so good as to notify to the Secretary how their sub- 
scription will be paid for the future, whctlier direct or through an Agent, 

iliey also wish to point out that the price of “ Kane’s List” has been reduced, 
loi tlie present, to 2s, 6d. for a bound, and Is. for an unbound cops". Slips to 
complete the work can be obtained on application to the Secretary E.A.I. 


by many artillery officers— especially those quartered abroad. — AViiile 
almost all read tbe papers of our E.A. Institution^ I hope that the fol- 
lowing brief account of machine guns^ past and present^ their uses and 
employ mentj will not be without interest to my brother gunners .J 


^ Major Fosbory, V.C., Bengal Staff Corps, was urgent in bringing tliese weapons — the use of 
whicli he strongly advocated — to the notice of our Government. {Vide “Journal IF.S.I./’ 
No. IjVI., for a paper of his on the subject). 

f At the United Service Institution, Uondon. (Vide Journal of that Institution, No. LXVI.) 

J After a part of this paper had been written, an opportunity was given me of reading the 
report of a Swedo-Norwegiaii Commission on the subject of mitrailleurs. This report, which has 
been translated by Captain Xing-llarman, II.A., is of the most interesting nature, and will, I 
xmderstand, be published as a translation to accompany “ Proceedings, B.A, Institution.” As the 
report contains a clear and succinct account of the mitrailleurs used by different nations, its pub- 
lication may almost seem to render this paper supeyffuous. I have, however, thought it best to 
complete it, and to include in it much information obtained from the report in question, as also 
from a subsequent paper in the “ Ilevue d’Artillcrie” for February, 1874. ^ 
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Pire»arms liavingMnany barrels, intenclod ^ to bo fired togetlior 
or in rapid Buccossion, are by no means a inodorn conception ; ahiioiigli 
tbe introduction of rifling and metallic cartridges lias of eoirrso rev(v 
liitionised their natnre and mamxfacto^ 

111 tlie earliest days of artillery, we find maeluMes used under tlie 
names of ribaiidccpiins, orgaieB,*^ organ or tula ‘ guns, in 

which several barrels of small calibre wore unitcMl in a single mass, 
or on a rigid framework. 

For the protection of fortresses, siicli guns wore employed in Flanders 
in 1347 j four breech-loading tubes of small caliliro being placed on a 
two-wheeled cart, with their muzjssles protruding through a- wooden 
screen, protected by n, 

Andrea Oattaro mentions a machine used in Italy in the l-tt1i centmy:j: 
(against the people of Carrara), which consisted of a carriage liaving 
144 small bombards {homhanleUes) ranged in rows of 12, throe of which 
rows could be fired at once, and so 36 balls (about the siz.o of an egg) 
discharged at a time. The carriage was drawn by four horses, and 
three men were sufficient for loading and firing the 144 boinbardellos. 

At the battle of Tongres, again, in the year 1408, a number of 
ribaudequins, or tiibe guns, were used, but apparently with little 
effect; and three years later we find that the lluke of Burgundy^s 
army of 40,000 men had 2000 organ guns, besides cannon.§ 

Tlieso weapons wore originally of clumsy construction, and could 
not be discharged witli rapidity. Towards tlio end of the 1 oth. cen- 
tury, however, more efficient organ guns were taken into tlu^ iiehl,^^|| 
but wheeled carriages, strong enough to resist the recoil of a, fiehl 
piece, and yet fairly mobile, were constructed about this period ; so ihai^ 
Francis I., when invading Italy in 1515, though he carried organ guns 
with him, also took a number of field pieces. As the latt er improved 
in mobility, the use of tube guns was gradually given iq), and aften* tlu‘ 
16th century their employment in war seems to have been (‘xeopt;ionaL 
Ufano, indeed, writing in 1621,^ gives a drawing of a foin^-tubcd gun 
mounted on a field carriage as a weapon then in use, and W(,> find 
similar machine guns emplwed by the Scotch in 1644, during our 
civil war. At the battle of Oopredy Bridge, fought in that yoiir, the 
Cavaliers captured two barricadoes of wood, which were drawn upon 


M. Eemi Momoircs de 1’ Axtillerie,”) defines an orguo as ‘‘'a macMno composed of gcvcral 
musquet barrels fastened together, and used for tlie defence of breaclics and ontrenchinents, on 
account of tlie possibility of firing from tbem several shots at once.” 

t Citadella’s description quoted by Cbesney (‘'Observations on Fire-arms/’ p. 57). 3\todol8 of 
sueb, guns may be seen at tlie E.M. Eepository, Woolwich. 

X “Ancient Cannon in Europe/’ by Captain H, Braekenbury. (" Procci'dings B.A. Institution ” 
Yob V., p. 38). 

§ “ Etudes sur Tavenir de rArtillerie/’ by tho Emperor Napolcan III. 

It Specimens of such weapons exist in Germany— Weigel, describing in hm the CJontents of 
the arsenal at Nuremburg, mentions tube guns with 33 barrels, termed “Todten-orgels/* on aeeiiunt 
of their deadly effect.— “ Ancient Cannon in Europe/’ by Captain If, Bracki'iiburv R A 
(“ Proceedings E.A. Institution/’ Tol. T.,p. 29). ‘ * 

®| “ ArtiUerie/’ par Diego Ufano. Zutphen, tmt Plate opp. Chap, xxiii. 
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wteels^ and in eacli seven small brass and leather cannon charged with 
case/^* ... ■ ... 


For some two centuries from that date^ we hear little more of many- 
barrelled guns^ until the Crimean War woke np the spirit of destractive 
invention. The science of mechanism had made gigantic strides since 
the 17th century; and although metallic cartridges were not yet used; 
rifling had come into vogue. 

In 1853; Mr. S. A. Goddard invented a rifle battery of 36 barx'els; 
conabined together and mounted on wheels. Later ou; Sir J. Scott 
Lillie and others brought to the notice of Government sevei’al natures 
of compound gunS; on frames or wheels. None of these inventions 
were considered applicable for general service; nor was it until the 
great Secession War in America of 1860 that machine guns were again 
used in the field. 


^ An engine of war; called a Eequa rifle battery; was employed at the 
siege of Ohaideston. It consisted of 25 rifled barrels; each 2 ft. long; 
arranged horizontally on an iron frame upon a field carriage; and it 
weighed altogether about 1400 lbs. It could fire at the rate of 175 
shots per minute.f 

General Gilmore; commanding U.S. forceS; reported with regard to 
this weapon : — ^^I feel quite satisfied that it is adapted to the defence 
of earthworks; particularly in a flat countiy like thiS; where the hori- 
zontal line of dispersion afforded by the fire of this piece is more 
effective than the cone of dispersion of the howitzer.^^ 

Notwithstanding this ’-report; they did not come into favour; and 
machine gunS; somewhat resembling the Gatling; exhibited to General 
McClellan (when befoi*e Eichmond; in 1862) were contemptuously 
called coflfee grinderS;^^ and never brought to the front. Their 
mechanism was still imperfect; while the wooded country in which most 
of the fighting took place was not suited for their employment. 
Otherwise; the Americans would certainly have made more use of them 
in that war — a war in which; as Eossel sayS; each new means was tried; 
every old one had its turn ; where; as soon as an operation of war was 
known and appreciated; its use was pushed to an extreme.'^^J 

Subsequently to I860; many new machine guns were brought to the 
notice of our War OfiSce — e.y.; those of Colonel Martin; 4th King^s 
Own; in i860 ; of Mr. Palmer; U.S.; and General Vandenburgh; also 
an American; in 1862-3; of Mr. DupuiS; and Captain WarloW; E.A.; in 
1866. Though some were ingenious; none of these machines were 
worth much experiment. 

In 1869; the question of such weapons was seriously taken up by 
different nations. The United States Government ordered 100 Gatling 
gunS; to be used for flank defences; and occasionally as field artillery ; 


^ Clarendon, p. 523, quoted by hieUt. Hiinc, E.A.; in bis "Field Artillery of the Great Hebellion.’* 
("Proceedings E.A. Institution,” VoL VI., p, 301). 

Tbo nature of tube was no doubt copied from the leather and brass field guns employed by 
Gustaviis Adolphus, under whom many Scotchmen fought in the Thirty Years’ V’^ar. 
f For a fiili description of this weapon, vide Owen’s "Modem Artillery,” p. 296; 

J The "Art of War,” by L. K. Hossel, Captain of Euginoers* 
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: MiKimvS ;OF;^xnioaEi:Mm : 

while soveral Eiiro|)eaii states^ M or two T\l'onHg*ny inifrailk'nrs 
inamifaotarecl for 

In 1867, onr Ordnance Select Committee tried a Calling gun against 
a 9-pr. E.B Jj, gun, with very Mr results for the feiamn*; while in 
1869, favoiirahly to tlio India Oflicc 

upon the Moiitigny, and the Preiielx wen' making a similar 

weapon in coiisideraWe numbers, it was decided to carry out- furtlum 
trials, both with the Montigny and the Gatling gun, whieh la(4cr had 
been much improved by Mr, Broadwell since ilie oxperimenis iif 18<)9.t 

In August, 1870, a Special Committee carried out. these lurtlu'r trials, 
which resulted in the preference being given io the Galling gini, a small 
number of which the Oommittee recommended slnnild be at once pur- 
chased. 

Their report was made in November, 1870, at which date a- i\dl 
knowledge had not been obtained of the effects of the initrailleurs used 
intheEranco-Qerinan war of that year. Twelve Gatling guns, howin’er, 
of small calibre, for land service, and 24 of medium, togotlier with 12 of 
small size, for sea service, were ordered as a tentative tneasure, until 
further experience was gained. 

In November, 1871, the Special Committee above mentioiu'd Imving 
prosecuted further enquiry as to the intentions of foreign (h>v('rnme7its 
regarding machine guns, and having examined a number of officers who 
were present with Ifrench or German armies during tlu^ war, ina<lt' a, 
second report, in which they adhered to their fornuT opinion, rocum- 
mending the adoption of the larger Gatling gun ol* 0*<)r>-in, l)uri^ for 
coast defences and naval service, and the smaller (4* 0*i.o-im calibre 
for field purposes. 

As already mentioned, a small number of these guns Inul !>een onlered 
in 1870, and it was thought advisable, before manufactui’ing any more, 
that these should be thoroughly tried in the service. 

This course seems to have been a wise one ; for according the 
report of the Swedo-Norwogian Commission upon Mitrallleurs, which is 
dated November, 1872, a machine gun snpc?rior in alrnosi:- every par- 
ticular to our service Gatling has been invented by certain Swedisli 
patentees.;]: 

Having run briefly through the history of the compound ami juachiiie 


^ In 1807, our military aiiachS at Paris forwarded a battery gun invented b}” ii !M,r, UeueenTc, 
consisting of 21 barrels, in three tiers. Tins was inferior to tlio Gatling and Piibner guns. In Uk* 
same year, Her Majesty’s minister at Brussels called attention to the inanuhictLire of th(‘ Montigny 
toitrailleurs. In 1868, also, a ride battei*y, invented by Colonel Claston, was submitted Itn* trial. 
This consisted of 8, 10, or 20 barrels, to bo firod by paix’s. It did not appear so good an arm as the 
Montigny. 

f Between Inly and X ovembor 1870, numerous mventiona, or supposed inventions, were submitted 
for trial, but were found much inferior to the Gatling. Some of these conccptiotis were, rather 
extravagant— e.//., one gentleman proposed a gun, to the muzzle of which was t.o ho fixed a 
‘^spreader,’* resembling tho«ro?e** of a garden hose. Through this small shot were io ho dis- 
charged from the gim ! 

J Since this was written, further report on the mitrailleiir in question has been made by a 
Prcndi Oommittee, who do not view, it ^0 favourablyi (lida p. 443} i 
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guns of tlie past^ and pointed ont tlie various stages of enquiry wMcii 
led to the introduction into our service (in 1870) of the few we possess^ 
we come to tlie more interesting parts of our subject — viz.^ the employ- 
ment of macliine guns of the present day^ the effects given by them in 
actual warfare; the reasons for and against their employment; and also 
the question of their tactical use; and the organisation necessary; should 
they be taken into the field. 

Before discussing these; it will be necessaryto say a few words as to 
the several natures of this weapon adopted by different nations.'^ 

The French; as we knoW; employed initrailleurs in 1870 in large 
numbers; having in their armament at the commencement of the war as 
f many as 190 of these machine guns. Their initrailleurs were of the 

Montigny type generally; though; as the war pi'ogressed; and more 
arms were rec|uired for the mobilised peasants brought into the field; 
other descriptions; made principally in America; were also used by 

I them.f They still keep as service armament the so-called French 
mitrailleur pattern. 

In Prussia; both Montigny and Gratling initrailleurs were tried in the 
^ year 1869; in the presence of the King ; but as it was thought that the || 

i results gained by their use were not adequate to the personnel 

I materiel required in serving them;^^ they were not approved of, 

J With the exception of one battery of revolver cannon on the Feldl 

system; made during the w^^ar,! no machine guns have been made for 
this power; but we must remember that large numbers of the French 
[ mitrailleurs captured in 1870 are in her possession. Some of these 

. were tried; indeed; at Berlin; in 1871; and pronounced superior both to 

the Gratling and Montigny guns — an admirable conclusion to arrive at 
as far as economy is concerned; but one scarcely born© out by unpre- 
judiced evidence. 

Eiissia; ill 1873; had as many as 300 Gratling gunS; but since that date 
; has adopted the Nobel machine gun — a species of Gatling; with certain 

alterations on the plan of General Gorloff. 

The Swedo-Norwegian report; before quoted; states that these altera** 
tions are by no means improvements upon the original. 

Austria has adopted the system of Ohristophe and Montigny in her 
mitrailleuses. She has added many of these weapons to her armament* 

Turkey possesses a number of machine guns made; like our owu; 

S on the Gatling principle. 

^ Every macliinc gmi nors’ made would probably bo used for mucli tbe same ends, whatever tbo 
details of its construction ; and as these details would somewhat encumber this part of the paper, 
and would atfect but little the broad questions as .to how and where such weapons should bo 
employed, they have not been entered into hero, but are given in Part II., which follows. 

f Some Gatlings were used with General Chanzy’s army, while the army of the north, Under 
General Eaidherbo, had a few Claxton guns. This difference in nature of machine guns used 
accounts for certain discrepancies in evidence. 

:|: These are no longer in the Bavarian armament. (Vide Eevue dc FArtillerie,” Tom. II*, 
p. 515, Sep temhor 1873). 
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America^ as we have se also uses the Gatling— wliich^ iuch^Hl^ owes 

its oi%m to tliat/countiy.* 

In the kingdom of Sweden and Norway a Commission lins hikdy 
investigated the subject, and according to their report, a- s|)oci\\s of 
machine gun invented by Messrs, Winborg and rahncra.ntx: is likely 
to be adopted there. It seems to be superior in some points to any 
existing nature of this weapon, 

A six-barrelled machine gun, termed the Hotchkiss revolver 
cannon/^ has lately been experimented with in Germany. It is meant 
to fire small shells weighing, when full, about 1| lbs., with percusvsiou 
fuze. It outwardly resembles a Gatling, but has only one lock, opposite 
to which each baiTel is brought in turn. 


EMPLOYMENT OP MACHINE GUNS, AND THEIR 
ADVANTAGES GENERALLY. 

When a new invention, or an old one revived, is brouglit to ])ul)lJc 
notice, we invariably find that on the one hand it is unduly extolh^l, and 
on the other decried, without much regard to its utility. Such was the 
case with the mitrailleur. 

Some men — ardent inventors, as a. rule — supposed that the introduction 
of the rifle battery gun would alter old conditions ol‘ at tack and defen.ei\ 
As an example of this we may take the following passage, <iuoted by 
Major Posbery, a projm of mitrailleurs : — Power will no longi^r ho 
exclusively on the side of the big battalions ; but as nuiehineiy luis 
rendered industry rich and prosperous, so now, whilst diminisliing, or at 
least without increasing, a war expenditure, it is about to render small 
peoples and little states as powerful for defence as are the great for 
attack/^ 

Mr. Gatling wrote a pamphlet about his gun, in which ho urged its 
claims as compared with infantry. He considered it to be a meniiis of 
revolutionising, in a great degree, the present modes of warfare. A few 
men, he stated, furnished with these death-dealing engines, would bo 
able to defeat thousands armed with ordinary weapons, and consequently 
their use would in a great degree supersede the use of large armies. 

This reminds one of the old picture in ^^Punch/^ whore the soldiers 
of opposing forces amuse themselves with cards and dominoes, while 
automatic fire-arms thunder death and destruction at one another. 

On the other hand, prior to 1870, many laughed at the very idea of 
using such weapons ; and the Prussians, in particular, spoke slightingly 
of arms which they knew their probable antagonist, Prance, luid la-rgcly 
adopted. While the Pranco-German w’-ar lasted, it was almost necessary 


^ The Secretary of State for ^Var has i)roposed to Congress this year (r'ebruarj 1874.) that 209 
additional Gatling guns he purchased, for dank defence of fortresses. 
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for tie Prussian staff to decry tlieir powers^ and to disabuse the minds 
of their men of an exaggerated fear regarding the destructive effects of 
the mitrailleurs^ which had been much vaunted by the Pi*ench. 

The experience^ however, which was gained during the war of 1870, 
and careful official investigations made since that time by the War 
Departments of various powers, have cleared up the subject very much, 
and enable us now to form a fair estimate as to the value of machine 
guns, and to see more plainly the uses to which they should be applied. 

We may say with some certainty that their employment will^ in 
general, be restricted to the following : — 

I. For Field An addition of a light nature in small num- 

bers to the reserve artillery of an army, for increasing the fire of 
infantry at critical moments,*^ and for the defence of bridges, villages, 
field entx'enchments, &c. 

IL For Fortresses or Siege Works, — In caponnieres, tetes du pent, 
breaches, and flank defence generally, and for use in advanced 
trenches. 

III. For Naval Purposes, — Firing from ships^ tops, and in boat 
operations. 

To understand how these conclusions have been arrived at, we must 
take in detail the several modes of employment possible. 

I. — Ehploymext in the Field. 

In the field, mitrailleurs would have to oppose either artillery, cavalry, 
or infantry. 

To be effective against field guns they must have long range, be 
comparatively hea\y, and carry such a weight of ammunition that the 
number of horses required would be almost the same as that used with 
a field gun; while for many purposes they would be quite powerless — 
for instance, against walls, stockades, entrenchments, or cover of almost 
any kind. 

Against the horses and men of artillery exposed within their range 
such mitrailleurs might indeed be formidable ; but that would not make 
up for their impotence in shell fire for destroying villages or materiel, 
blowing up ammunition wagons, driving troops out of cover, &c. 

General Walker, who' accompanied the Prussians, states that ^Hhe 
French mitrailleurs were invariably driven off the field the moment they 
showed themselves so that the Prussian artillery could get at them.'^'^ 
(The best range for the Prussian guns was 1800 yds.) 

Captain Gurdon, E.N., who was with the French army of the Loire, 
says that, when opposed to artillery, mitrailleurs always had the worst of 
it. He only saw one case when they had any effect upon the former — 
^^at the battle of St. Jean-sur-Eroe, where three Prussian 12-prs. came 
down a road and opened fire upon us at a distance of 2400 yds. We 


^ As batteries of position would be used to strengthen fire of field guns. 
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broiiglit foiir them^ and after a quarter of an hour 

tliese gims limberea np/evide having some of tlioir Ixovso^a and guns 
disabled, and retired another 800 yds. to tho rea,r/^'^‘ 

The Special Committee (of which Colonel Wray was Iha'shh'ui), in 
their report of 1870, state ai’O also impressed with ilu' cihad- pro- 

duced by the medinin-siKed Gatling — 0*65-in. calibre— at lung ranges, as 
compared with that of a field gun ; but looking at tho weight of anmni- 
nition required to produce this effect, and to the exceptional coiidii ions 
under which the larger Gatling could be used with adyantago in i!ie 
field, we are satisfied that a gun is far preferable at long ranges, ami 
consequently we do not recommend the introduction of tho larger 
description of Gatling for land service. Except against an enemy in tlio 
open, the fire of a mitrailleur is comparatively worthless; whereas 
artillery fire will search out an enemy from almost any position, whether 
covered by trees, brushwood, earthworks, or houses, and at distances 
far beyond the range of a mitrailleur/^ 

Notwithstanding the many advantages claimed by Mr. Gatling and 
otherst for the use of a far-ranging mitrailleur, the reasons to the eon- 
trai*y seem conclusive ; and we find that the opinion of foreign officers 
coincides with those of our own Committee as to the advisability of not 
adopting such a weapon for service in the field to cope with artillery at 
long ranges. J 

For use against cavalry and infantry, however, n, lighter machine giin, 
firing S.A. ammunition, § might be employed, and would in certain 
cases be very useful. So much had been expected oi* their lunv aiau by 
the French, that when their armies were vanquished by the viciorious 
Prussians, the mitrailleurs, like all else concerned on tlie losing side, 
did not get the credit due to them. Those which they eniph)y(Hl wcu’d 
so heavy as to require six horses, while the few taken into the field by 
the Bavarians under Von der Taiux were very defoctive in mcichanism. 

Notwithstanding this, however, and the imperfect knowledge then 
possessed as to their proper tactical employment, we find that they 
proved at times of great service. 

Captain H. Brackenbiiry, R.A., mentions several instances: — -^^^At 
the battle of Rexonville,^^ he says, ^^we have very plain evidence as to 
whether the French considered the mitrailleuses to bo more effective 
than guns in certain positions, by this fact — that Mxirslial Bazaine, who 
was there on the spot himself (near a ravine close to tlie BoivS do 
Oignons), had plenty of guns under his hand, but bad only two batteries 
of mitrailleuses. To defend the head of this ravine (and this was alter 


^ The rronclimifcrailieurs, we must remember, wore heavy oneSj having six horses and CAmsidorahlo 
range. 

f These may he summed up as--(l) Equal range, with greater accuracy and precision ihnn field 
pieces. (3) llapidity and continuity of fire. (3) No recoil; therefore no ro-aigh ting or re-laying 
necessary. (4) Lightness. (5) Greater power of richochefc firo. (C) Economy in money, horses, 
and men. 

X Vide American report of this year, 

§ It is not absolutely necessary, of course, that tho ammunition used should he tho same as that 
used hy the infantry, hut still it is very desirable. Neither with our own nor tho Eronch machine 
gun can service S.A. ammunition be used, at present. 
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Imving seen previons battles) he brought up his mitrailleuses. Any 
one who has seen that battle-field, who has seen the way in -which the 
gi’aves are at this point piled almost one upon another, will see how 
awful the slaughter must have been; and it was due, practically, entirely 
to these mitrailleuses.-^^ 

There is,^^ he also says, another peculiar case, and that is on the 
western side of the battle-field of Sedan. On the heights, close to 
Floeing, there was placed a battery of mitrailleuses. There is, opposite 
to that, a round hill with wood on the top ; and out of this wood and 
from behind this hill came the Prussian columns. As they came out 
they were swept down by these mitrailleuses, and they did not succeed. 
They could not make any pi’ogress, but were obliged to go back 
again, and go round on the reverse slope of the hill, checked by the 
mitrailleuse.^^ 

Another example is given by him of the remarkable work sometimes 
done^ by the mitrailleuses, in the defence of a railway bridge at 
Bazeilles The Bavarian columns came down and endeavoured to 
cross that railway bridge, preceded, of course, by their skirmishers. 
Two miti’ailleuses only, I believe, wex^e placed behind a garden wall, 
and they simply swept the bridge, so that the Bavarians could not 
pass it.**^ 

Mr, Winn thus describes the effects of mitraiUeur fire at Gravelotte, 
upon a body of German cavalry : — It was about 3 o^clock that Mal- 
maison was taken by our (the German) troops, and it was on some 
Uhlans who tried to cut off the retreat of some Voltigeurs that the 
miti’ailleur so teriibly vindicated its character for destruction. A 
squadron rode forward with its usual pride and confidence ; we heard 
the growl of this truly infernal machine j we saw an unwonted con- 
fusion in the Lancers^ ranks; they wheeled and retired, leaving behind 
them 32 horses, and as many men. They had unwittingly crossed the 
fatal line of fire, and had they remained to rescue their comrades, 
three minutes would have sufficed to put them in the same helpless 
condition. We had gone forward to the extreme point of the glen, 
and with our glasses could plainly see the gunners as they placed the 
fatal plate in the hydra-mouthed cannon.-’^ 

Colonel Fielding again instances the effects produced at the second 
battle of Beaugency on a Prussian column of infantry, where clear 
gaps were cut through one of its angles. The same effect, he thinks, 
could not have been produced by infantry, as the time necessarily spent 
in deployment would have given warning to the approaching column. 
He considers the proper use of mitrailleurs to be as representing a 
certain number of infantry, for which there is not room on the ground, 
suddenly placed forward at the proper moment, at a decisive point, to 
bring a crushing fire on the enemy 

Captain Knollys, E.A., wiuting of the battle of Sedan, narrates the 
effect produced by six mitrailleurs, which were entrenched, and played 
with deadly effect on the Prussians, who attempted to cross a valley 
intervening between them and some rising ground about 900 yds. 
distant. *'^The numerous Prussian graves on the slope of the Mamelon 
attest the severe loss they suffered,^'' he says, and afterwards adds — 
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“In Qm solitary iiiRtnnen* tho effects of tho initmillinn's were con- 
loswoiny superior to any wliicli could liavo boon iniHett'd ]iy connnoii 

'fo pfo througli_ all tlio ovidoitco taken by Colonel Wray’s Coimnitteo 
of 1870-1 of oilicors who actually saw luitrailleurs iis(,''(l in du' field 
wonbl ('ucroach too inutdi on our apjice. It is ilnis snnuned np by 

Colonel Flotclier (one of tlio Committee) : — ^ 

1. The Frencli officers, and tlioso wbo witnessed the cannwi«'n 
from the French side, were generally in fovemr of the employnu'ut "'of 
nutriulhnirs in the field. 

Ihc Irussiau staff disapproved of their introduction into the 
servieo-t 

3. English officers who were present with the German army, with 
one exception, considered that for certain purposes they ini^’ht pi’ovo 
rxseful adjimcts to field artilleiy. a r 


Cffionel l^ray s Comniittee carried on exhaustive trials between 
the 9-pr. R.M.L. gun, firing -shrapnel, a small (0-45-in. bore) Gatling 
gun, and six Guardsmen, armed with the Martini-Henry. In a series of 

fo®AA“ I’a’iges from 30o’ to 

1200 yds., and under various conditions as to time and distance, the 
Gathng made 2b99 hits the 9-pr. gim 1620, and the Martmi-Heiu-y 
718. J {}yh Appendix tor ta.bles of practice). 

This, ot course, merely pi’oved that under certain circumstances the 
fire of a miti-aillenr would bo very deadly beyond the range of case 
shot; but it must also bo borne m mmd that with known short ranm^s 
° is always more or less uncertain. ' 

XT ■ and tins evidence before them, the Committee in 

their final report, aid down distinctly 'Hhat the mitrailleurs should be 
treated purely as defensive weapons, and that they should in general bo 
entrenched, and kept as far as possible masked from artillery fire • that 
the so-called sman Gatling of 0-45.in. ealibre-of which the destructive 
effect against troop in the open, at ranges up to 1400 yds., is estimated 
p being nearly three times that of the 9-pr. field gun-shonld bo 
lightened, so as to be easily drawn, with its carriage and amiminition 
by two horses and on an emergency by one.” Also “that tho field 
artillep?' should not be reduced by a single man or horse for the sake of 
snbsbituting mitraillenrs.” “ 

To psist in defending such positions as villages, field entrenchments 

In these opinions we find by their report that the Swedo-Horwea-ian 
Commission agree. They say The Committee believe that thTS 
is chiefly of a defensive nature, which nevertheless does not diminish its 


* ma officer ou the Qomim side of the theatre of opomtion, 

t We must remember tbaUIie Prusaianq ^ 

fonsiTO purposes, wherein their Take seems prin(ripallv\ne“”^^ 

Z This was on level and fairly hard groimd. 
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iEipoi^tancG or niGrit^ gvgii in fiold ‘warfarG Q-^lding afterwards tliat 
they - cannot too strongly insist on tlie importance of not confonndiii«* 
Dutrailleurs witli artillery, as mucli on account of their effect, as the 
proper nature of their employment/^ 

. Our first conclusion (p. 425)^ seems to be borne out^ in so far as mitrail- 
leurs have been shown to be terrible weapons under certain circumstances. 
It has been shown also that it would be most unadvisable to replace 
even a single field gun by such a machine. But then comes the 
question^ whether by taking into the field a certain proportion of this 
fire-arm we gain an advantage commensurate with the additional 
expense and trouble^ and the addition to the iMpedimsnta of an army/'* 
This question cannot well be answered without considering the 
proper tactical use of niitrailleurs^ and the organisation necessary for 
field service. 


Tactical Use of MitraiUeurs. 

In answer to questions on the subject^ General Walker^ who was 
with the Prussians throughout the war^ says: — Where is the tactical 
place of the mitrailleur ? I believe the mitrailleur likely to prove effec- 
tive as a gun of position in street fighting, in the defence of villages, 
of defiles, and in the flanks of permanent works; but I could not 
consent to spare one single field gun from the proportion of artillery 
adopted in this country as proper for field operations for the purpose 
of replacing it by amnitrailleur. I think that the mitrailleur might 
prove very efiective if employed against a half-disciplined enemy, in- 
adequately supplied with field artillery; but its efiectiveness presupposes 
that the opponent is obliged to advance on the narrow front which is 
covered by its range."^^ 

Colonel Hamley, critically considering the subject, writes : — 

"' The question of employing the mitrailleuse may, in a great measure, 
be argued without further reference to the experience of war, because 
all the circumstances on which efiiciency depends have been ascertained 
by experiment and by the testimony of observers, except one— namely, 
the frequency with which opportunities for its effective action may be 
expected to^ occur; and even that may be fairly estimated without 
actual experience. 

" In the case of an army about to attack, it is more than ever desirable 
to precede the advance of troops by a concentrated fire of artillery. 
If Gatling mitrailleuses were used for this purpose, they must move 
forward to within 1200 yds. of the enemy^s line. As they could not 
always — perhaps not often — choose sheltered ground for their position, 
they would, while taking it up, and afterwards, be exposed to the 
enomy^s artillery at etisy range. Even if protected from this, their own 
fire would generally be directed on troops secux'ed from it, either by 
obstacles already existing, or by those constructed for the purpose. 
For this end, therefore, they may be pronounced absolutely useless, 
and must be left out of the account in considering offensive operations. 
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It is pcrliaps partly on this grotiixd tliat tlie Priissiaiis^ wliose tactics 
have boon iuvambly offeisive^ Ixave rejected 

‘'‘'For clefeiisivo pmposCvS, in order to conipan^ tliciu with fi(4<f gnus, 
the efibot on tlio cnexny nuist be estimated, xiot oven* iJic limiUHl r:inge 
wibliiu which the Gatling is efibotive, but over the whole extent of 
ground on wOiicIi tlu^ enemy would bo exposed to projectiles %v]um 
advancing. This waiuld, ou open ground, be tlnve times the raugi^. oi* 
the Gatling; and the total loss caused by a field guii througlunst tlu' 
advance whuld probably far exexml that inflicted by the mitrallhaisc' 
wd thin its own moixUiinited imigee 

^"Bnt, on tiui other hand, many cases must arise in war in \vhi(h llu'. 
long raaigc of the field gnu would be superfluous, while the nutt‘ailleus(^, 
could be emph\yed under its own conditions of checiivenoss. In all 
countries not absolutely flat, troops may often engage with no greater 
distance than 12()0ydB. between the hostile forces. Thus the French 
troops attacking Hougomont would have been alw-ays under the eflective 
fire of Gatlings from the British position. 

^^In broken or mountainous gi-ound, there will 'always be parts of the 
field where the assailants troops wdll be sheltered from fire up to sho3*t 
range, and would only begin to suffer loss on issuing from their sheltcrr. 
Thus, in all the )W}iJiem part of the field of Solferino, the defenders 
(had they pix^pared the position) might have effectually used mitraih 
leurs, but not so in the plain forming the Boutheru ])a;rt of tlu^ field. 

^^It may therefore bo fairly inforx'ed that it would bo tjuite inexpedient 
to diminish the field artillery of an English army, in a. forca'gu wair, by 
supplying it with weapons which, if present at ail wnth marching *a.nd 
manoeuvring troops, must to tliat extent occupy the place of guns. 
But there are cases in which protected Gatlings w^ouhl bring ilio most 
effective possible fire to bear on an advancing enemy, esp(x*ially if 
approaching on a narrow front — as when issuing from a village, or moving 
in adiollow road, or crossing a bridge, and in which guns would bo 
much better employed elsewhere. Therefore, for home defence, or wdum 
holding selected positions, there would often be opportunities for em- 
ploying them in preference to long-ranging artillery. For such 
circumstances, therefore — namely, the defence of this country, or 
when it may be foreseen that our troops wdll bo engaged ou the 
defensive — as to cover an embarkation — a certain supply of Gat- 
lings, say one to twelve guns, would be of great value if kept in the 
dep6ts, and only moved into position when the time for using them 
had come.^"' 

W e have here an admirable suinmaiy of the tactical uses of mitra il- 
leurs, as might be expected from the writer. 

It is clear that machine guns would only be used for defence ; m 
Captain H. Brackenbury well puts the question: — ''What do wo 
in all those battle-fields but one single plan of attack? If^irst tlu^ 
infantry is utterly demoralised by the crushing fire of a mass of artil- 
lery concentrated on it; then masses of skirmishers or columns an*, 
sent up to attack. What can you do with the mitrailleuses ? They 
are of no value in the attack ; but in defence, in certain positions, I 
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believe tliein to be invaluable, and I bope to see tbem introduced into 
our army, but not Hampering tHe infantry by being rigidly attacHed to 
tHem/^ ■ 

For biisH and mountain warfare the mitrailleur’^ does not seem well 
adapted, except perhaps for defence of field works or stockades, if the 
ground l3e sufficiently clear. f Some G-atling guns of 0*45-in. bore were 
sent out to tlie coast of Africa for service in the AsHantee War ; but, so 
far as we Have heard, these have not proved so useful J as the small 
guns, § which have also been employed there. 

However portable such arms may be made, they would be useless 
against the weakest defences, as well as in broken rocky ground, where 
the moral effect produced, even by a small shell, is great, particularly 
when nations more or less uncivilised are in question. 

It may be remarked that mitrailleurs require flank support by 
infantry, when in action, even more than artillery does. Both at 
Paris and Le Mans the Prussian skirmishers captured mitrailleurs by 
avoiding their direct fire, advancing on their flank and then closing in. 

Conceding that mitrailleurs should be brought into the field for 
defensive purposes, we have to settle whether they should be attached 
to infantry or cavalry, or form part of the artillery of an army. Our 
own Committee and the military opinion of most other nations are in 
favour of making them a supplementary part of the artillery force, as 
has been the case, so far, when they have been used in actual war. 

To attach machine guns to infantry would hamper the movements of 
the latter, who would also, as a rule, select ground for advance not 
suitable to wheeled carriages. The Hungarian Government, indeed, 
proposes to attach mitrailleurs to regiments of militia, to give moral 
and material support; but such a scheme seems radically wrong. 
The duties required of the persomiel of mitrailleur batteries are quite 
distinct from those of infantry, and both officers and men should be 
highly trained in the tactical use of their particular arm. 

It has been suggested that mitrailleurs should be attached to each 
cavalry regiment for use with piquets, and in covering an advance or 
retreat. Cavalry, it is said, act principally in an open country, where 
mitrailleurs would be specially effective. But, on the other hand, in 


A small Gatling, to iiro from a tripod, was proposed for mountain Avarfare, but it turned out 
a failure when tried. 

f We find, indeed, that 50 Gatling guns of 0*45-m. bore have been made in the United States for 
service with troops on the frontier. The Director of Ordnance, in his Beport of 1873 (to Secretary 
of State for War) says, regarding them: — “These guns are of such dimensions and weights as to 
be easily transported on pack animals. Their efficiency can only be tested by use; but it is 
thought they will be far more effective in Indian warfare than the mountain howitzer heretofore in 
usc.^* Whether this opinion is correct or not must depend on the nature of the country ox>erated in. 
On the flat western prairies they might be very effective. 

Major liait, C.B., has informed mo, since the above was written, that these mitrailleurs were 
found cumbersome, and so top-heavy on the rough road ti’avcraed, that the fittings, sights, &c., 
had to be removed fur travelling. They were not taken further than the Prah. These Gatlings 
were iuounted on special carriages. 

§ 7-pr. steel B.M.L. (Some4|-in. bronze howitzers, S,B», weighing 280 lbs., were found to be 
too heavy for carriage). 
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comitiy suflicieiitiy opeii fbivoa?alr^^ ].m)ba])il!t.y in tba.i 

b-orse artillery^ with superior raiigO; would soon silence the iniirailleurs;^- 

The duties of cavalry soldiers are sufficiently arduous as it is, anti in 
add to them others quite foreign to their own wouhl not bo at all 
advisable. 

OrgammUmi 

We find that the French used batteries composed of six: mitrailhnirs^ 
while the two Bavarian batteiies employed wei'o composed <.)f four each. 
These initrailleurSj, however^ required six horses for drangld-, and also 
more pemmtel than would be used with our Gatlings for instaiuan 

For organisation in Russia and Spa-in^, vijfe Note^ p. 

Colonel Wray^s Oomraittee proposed that twelve Gatling guns 
should constitute a battery, in accordance with the detail given in 
the Appendix, 

It will be seen that on the line of inarch the space occupied l)y such 
a battery, as compared with that taken up by a 9-pr. R.M.L, gun, 
would be 156 instead of 353 yds. 

The number and ranks of the officers would be similar to those in a 
field battery ; but there seems no necessity for this. Four mitrailleurs 
may be looked upon as the largest number likely to be employed in any 
particular case. The organisation proposed by the Committee is stated, 
indeed, to be meant ^4br organisation, and not for tactical ])iirposes/^ 
Would it not be better to have four iiiitrailleurs, in the charge? of oiu? 
Captain and one Subaltern officer, as the tactical unit ? Two of those, 
if necessary, might be united for larger administrative purposes under 
a Major, or four under a Lieut.-Oolonel ; but it seems to mo tha.t the 
tactical unit should, as in the case of field artillery, be also thoroughly 
recognised in organisation. 

The Swedo-Norwegian Oommittee say: — ^^We consider that a mitraib 
leuse battery should consist of four pieces. Doubtless two mitrailleuses 
(half a battery) could alone strongly reinforce a position ] but it would 
be preferable, in a case of importance, that a whole battery should be 
detailed, in order that the tenure of a position might not be imperilled 
by the dismounting of one or two mitrailleuses. On the other 
circumstances are not likely to arise when the employment of more 
than four mitrailleuses would be necessary.^^ 

As the mitrailleur can only be used advantageously for defensive 
tactics — and that on exceptional occasions, when the ground in front 
is clear of cover— all will agree, I think, that the reserve of a division 
is the proper place for batteries of this arm, if it be taken into the 
field.f 


^ Count Thlirheira claims to have driven buck a battery of French artillery vHh his rvvohx^r 
cannon, or initrailleurs, at Culmiers, but the practice of the battery was apparently very bad. 

t The Special Committee of 1870-1 rocommeud ‘‘ that they should bo k(;pt with the reservt'H, 
for the express purpose of ineroasliig infantry fire at critical moments, in the same way ilmt gnm 
of position arc used for strengthening the fire of field artillery.-’ 

The Swedo-Norwegian Committee say It follows, from'tho duties assigiunl to ilu‘ 
that they should be under the command of the divisional chiefs ; that they should form part of 
the divisional reserve, and not be attached to brigades or battalions except the latter are ex- 
ceptionally employed under circumstances when mitrailleurs might appear uecessav) 
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The proportion of field artillery (including reserves)— at most 3 guns 
per 1000 men — is certainly calculated as being the maximum which can 
accompany an army without hampering and embarrassing the latter by 
excess of mpedmenta ; but we have seen that it is proposed to use 
only two horses for the carriage of a Gatling/ so that the space occu- 
pied on the line of march would be very small, and it appears that we 
might add with advantage a small number, say twelve (or even more) 
Gatling guns to the proportion of artillery — seventy-two guns* — ^laid 
down for an Army Corps of 30,000 men, to be attached to reserve of 
same, or distributed amongst divisional reserves. 

It must be remembered, however, that great care and caution have 
to be exercised in the introduction into our field equipment of an arm 
of such limited use. 

If we do employ any, they should be the very best obtainable; so 
that the wisest policy is not to manufacture many till greater mobility 
than our service Gatlings possess, as well as the other essentials men- 
tioned at p. 429, have been attained. 

As soon as this is the case, the necessary number for the reserve of 
our army can, with the manufacturing capabilities of this country, be 
produced at very short notice. 


II, — Employment of Machine Guns fob Fobteesses oPu 
Siege Woeks. 

There is very little difference of opinion as to this mode of em- 
ploying machine guns. Where space is limited, the front clear, and 
range known— as in permanent works — ^these weapons would be most 
useful in caponnidres, counterscarp galleries, &c., for the defence of 
ditches, as well as of the short flanks of works, f while in a breach their 
effects would be most formidable. 




E.K.A. Guns. 

Field Battery* 

Total. 

^Eeserve... 

6 

18 

24 

3 Infantry divisions (each 12) 

— 

36 

3C 

1 Brigade' cavalry 

12 

— , ■ 

12 


18 

64 

72 


f The Swetlo -Norwegian Committee say: — warfare of position, or fortresses, these arras 
have so great and so evident an importance that opinions cannot differ thereon.” The Americans 
carried on exhaustive trials last year hetween Gatling guns, field guns, and 8-an. siege howitzers ; 
and the report of the Board of officers concerned was fstrongly in favour of using some of these 
weapons for iianks of works. In consequence, the Secretary of State for War has recommended 
to Congress the appropriation of 293,600 dols. for the iraraediato purchase of 209 Gatling guns 
and carriages, to be in position by the Isfc duly, 1874'. Another Special Board, U.S. army, 
reporting as to advantages of mitrailleurs in defending short Banks, say: — “There can be no 
question that the great volume of fire of the 8-in. howitzer (1178 balls discharged in one minute, 
or double that number if necessary), would prove irresistible on the short lines of our permanent 
fortifications. Besides, these guns admit of the use of shells when needed.” In cases, however, 
of a shnultaneous attack on the curtain and faces of adjacent bastions, they go on to say, “it 


I'v'’ ... 


' j!?' 
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Colonel Wray’s Committee recommend the iutrodnction of the heavy 
Gatling gnn of G'65-in. bore for coast defences; considering that it 
would pi’ove useful against boat attacks, or for kc-oping down ilie liri' 
of ships engaging forts at close quarters or atb'inpiing to force' a. 
passage, by pouring an incessant fire into their ports. 

The best construction of this weapon not having Ix-en detenu ined, 
none have been added, as yet, to the ai'raamont of our fort s. 

From their compai'ative lightnes.s, and tho absence of recoil, they 
would prove very serviceable weapons in advanced trenches, and 
doubtless will form an adjunct to siege trains of the future, for 
repelling sorties, &c. 

(Tables of American trial practice — ^uote f p. 4<33 — ^liotwcen 8-in. 
howitzer and Gatlings, are given in Appendix). 


ni. — ^Bmployment op Machine Guns poe Navai, Purposes. 

Here, again, opinion seems unanimous as to the advantages of using 
mitrailleurs for ships’ tops, to repulse boarders, and for boat service in 
certain cases. 

They have not actually been used in naval warfare, so we have 
nothing hut experimental data to go upon. 

For covering a landing they would no doubt bo useful, should the 
beach and adjoining country he open — as would usually bo tho case ; 
though even then they should supplement, and not supersede, tiie 
heavier natures of guns used for boat or field marine service. Not- 
withstanding that great advantage, in a boat, of abseueo of rc'coil, 
their manifold disadvantages must not be lost sight of. 

I have seen them strongly recommended for boat expeditions up 
rivers; but surely in such cases as where the gallant Commodore 
Oommerell was wounded the other day,* the smallest gun which could 
throw a shell into the hush would be better, for what effect can a 
mitraillexur have against dense jungle ? 

In our service, twelve of the 0'65-in. bore and a similar number of 
the 0'45-in. calibre have been ordered for trial by the navy, uutil tho 
question of the best construction be definitely settled. 

We may now pass from the more general question to details, and 
consider what mitraillenr constructed up to this time it would lie most 
advisable to adopt for field service.f 


would be impossible to serve the opposite howitzers with tho freedom a good defeuoo would require ” 
on aeoouut of the risk to gunners in opposite casemate. The Board therefore roeommended one 
Gatling gun “ for each ilank of OMemated forts, even to the displacement of the howitzer wheu 
there is but one flank embrasure, if the scarp can bo readily approached, and if llittro bo a lino of 
embrasures raised but a few feet above the ground.” (For trial practice, rhlo Appendix). 

* When reconnoitring the river Volta, on the coast of Africa. 

t Having found a mitraillenr which would satisfy these conditions, it would bo easy to modify it 
for fortress or naval service, w'here so great mobility, is not necessary. 
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Tlie following seem, to' be the principal desideraki, yiz, 


1. Rapidity of .fire (which should reach the rate of 300 or 400 
rounds per iiiinii.te) 

2« The niechanism should not be easily put out of order^ even if 
the rapidity of fire exceed occasionally the normal standard,* 

3. The mitrailleuivwith a considerable number of rounds (say 4000) 
should be capable of draught by two horses * 

4. ^ The piece should be readily separated^ if necessary^ from its 
carriage ; and be capable of conveyance by hand^ should the place be 
inaccessible to horses.* No special tools should be required for this^ 
save a powei'ful screwdriver or hammer, 

5. It should be furnished with automatic apparatus for giving and 
regulating horizontal spread of bullets, at various angles, and be capable 
of easy elevation, throughout a sufficient height.* 

6. The ammunition used should, if possible, be interchangeable 
with that of infantry, 

7. Two men should be capable of performing all the duties of the 
piece when under fire. 


N.B. — It should be particularly noted that with this weapon some sort 6f range- 
finder should be employed, as most strongly recommended by the Committee of 
1870“!, who proposed the adoption of that invented by Captain hTolan, R.A. 
Though it seems advisable that every field gun should be furnished with range- 
finders, it is possible to find out by trial shots, from a gun, an approximation to 
the correct range, but not so with mitrailleurs. 


The following table partially shows how far the service machine guns 
of different nations fulfil the above requirements 



* These are laid down Tby the Swedo-IS’orwegian Committee. 
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England ...... 

» ■■ ■ ... .... 

Eussia ......... 

u 

France 

Austria ......... 

Prussia 

Turkey 

America 

Sweden and I 
Hoiway 5 




^OTE, — Spain also eii^loys mitraillears Tritli her field artillery, each brigade of which contains one mitraillenr battery of six pieces. For field serrlee, Enssla has 
&rt3'-seven Gatling batteries of eight pieces j one battery forming a part of each brigade of field artiUeiy. 
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PART II. 


DETAILS OP CONSTRUCTION OP CERTAIN MITRAILLEURS. 

Witli refei’ence to Note p. 423, I feel it necessary to make some 
apologies for tlie meagre and insufficient information given in the 
foregoing table, and also to explain why full details as to the con- 
struction of some mitrailleurs are given below, but few or none as to 
that of others. 

Eegarding the table, I have not found it possible, as yet, to fill it in 
with absolute certainty that the weights, &c., would be correct, and 
have therefore thought it better to leave it as it is, in hopes of being 
able to furnish a more complete table at some future time. 

Full details of the construction of our service Gatling are given, for 
reasons sufficiently obvious. 

The French mitrailleur, and that of Christophe and Montigny, have 
been often described elsewhere ; and, moreover, their type seems one 
not likely to be copied again. 

The mechanism of the Palmcrantz mitrailleur has been minutely 
detailed, not only because of the many advantages the weapon itself 
plainly possesses, but also on account of the novelty of the mechanism, 
which, though complicated, from the number of parts, is otherwise of 
much merit. 

At present, however, our own Gatling, of a simpler construction 
though slower in fire, seems a better weapon. 

Txrn Gatlikg Gum 

This belongs to the description of mitrailleurs where the barrels 
revolve, and are charged simultaneously. Bach barrel has its special 
look, which accompanies it during revolution, and is also capable of 
motion backwards and forwards. It pushes the cartridge into its 
barrel, then serves as a breech, and afterwards extracts the empty 
cartridge. Each lock has a striker with spiral spring, and an extractor. 

The system is caused to revolve by means of a crank fixed on the 
right side of the piece. 


The following improvements have been made in those of more recent 
construction : — * 



^ Our service Gatlings possess all these iinproveiBents, but the Swedo-Xorwegian Coramittoc 
think that if the normal rate of fire is exceeded they are likely to get out of order; and also that 
the mechanism is too eorapHcated. 


438 


MINUTES OF PROCEEDINGS OF 


Magazines containing 20 to 25 cartridges oacli^ lrav(^ been roplacocl 
by drums containing^ witli our service arm, 240 rounds* 

Tlie spring extractor lias been improved, so as to ensure tlie empty 
case being withdrawn. 

Bach lock can be taken out separately, and replaced by ti neiv one* 

An automatic scattering arrangement has been added, which can 
be put in gear or not, as required, and which is worked by tlio crank 
w'hich moves the system. 

300 to 400 rounds per minute can be fired from this mitrailh^iir* 

Two men are sufficient to serve one in action. 

We have two natures in our service — the 0*05-m. and tlie 0*45-in. 
bore. 

Construction in cletaiL {Fide Plate L) 

Ten steel barrels, rifled on the Henry principle, arc fixed in a circle 
round a centre shaft of steel. To this shaft are keyed' two giin-mctal 
discs, through one of which the muzzle ends of barrels pass, while their 
breech ends are screwed into the other. 

The shaft itself is fixed in a giin-frame {aO) Pig. 1 ) of wroiight- 
iron, made of two bars connected in front of muzzles by a curved 
cross-piece {n^ Fig. 1). The rear ends of this gun-framo are eouneeted 
by screws to a cast-iron box, or breech-casing {6> Pig. 1), wliieli 
contains the mechanism. In this casing is a vertical diaphragm, 
through which the shaft passes towards the breech, a-nd the breech 
end of the casing is closed by a cascable-plato (D, Fig. 1) of 
cast-iron. 

Inside the casing, upon the rear end of the shaft, is a small (pinion) 
worm-wheel [W^ Fig. 2), which gears into a worm [J\ Pig. 2) on a 
crank-shaft or spindle (yy. Fig. 2), which passes into the breech-casing 
on the right side, and at right angles to the main shaft. By turning 
a crank-handle secured to this spindle, the main shaft and barrels arc 
caused to revolve. When not in use, this handle is pushed in out of 
the way. 

Fastened by screws to the gun-frame, is a " pivot-block of gun- 
anetal {p^ Figs. 1 and 3) ; a pivot (P, Fig. 3) passes through this, and 
into an iron trunnion-plate {ee, Pigs. 2 and 3), and upon it the system 
turns when lateral spread of bullets is required. 

The trunnion-plate has projections, or trunnions, on which the 
system revolves for elevation, and is secured at the rear end by a 
bolt and nut to a locking-bolt plate which fits into an undercut slot 
in bottom of breech-casing. 

When a scattering fire is required, the frame, barrels, &e., turn 
on this block through the required arc by means of an automatic 
arrangement {AF, Pig. 2) worked by the crank-handle before men- 
tioned. When such is not required, the fire is concentrated by putting 
this arrangement out of gear, and preventing any transverse move* 
ment by means of a ‘Mocking-bolt {I, Pig. 2) let down into a slot in 
trunnion-plate at the rear. 



SECTION THROUGH TRUNNION-PLATEyTRUNNIONS 
AND PIVOT BLOCK. 



FIG 2. 

ELEVATION OF BREECH END WITH CASCABLE 
PLATE REMOVED. 




SERVICE GATLING GUN 0-45 BORE 
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On the main shaft in rear of the barrels a cast-iron cylinder, or 
^^cartridge-carrier '^’ (if, Fig. 4) is fixed. This has ten longitudinal 
grooves, corresponding with the ten barrels. A gnn-metal cover, or 
^'hopper" {B, Figs. 1 and 4), hinged at one side, drops over it. The 
coyer has a longitudinal slot, corresponding to the opening in the 
^‘^feed drum"* {T^ Fig. 1), which rests upon the upper surface of 
'^ hopper." As each column is exhausted, the drum is turned round 
by hand until the next one corresponds with opening in hopper .y 
Through this slot the cartridges drop (as the shaft revolves) into the 
several grooves, ready to be pushed by the lock-plungers into the barrels 
corresponding. 

In rear of this, and inside the breech-casing, is placed the " lock- 
chamber," which is keyed to, and revolves with, the main shaft. It is 
a. cylinder of cast-iron, having longitudinal channels through which 
the/aocks" pass. 

Upon the main shaft, ag’ain, and against the back of the lock- 
chamber," is secured a cast-iron ^rioar guide nut," which keeps the 
parts firmly together. The locks rest parity upon the outer circum- 
ference of this nut ; and in the grooves on which they fit, as well as in 
the channels in lock-chamber, are small slots, in which run studs on 
the locks, in order to prevent the latter revolving save with the shaft. 

Inside the casing " is a curved gun-metal plate, or cam, by means 
of which, as the shaft and lock-chamber revolve, the locks themselves 
are pushed forward or back. Apiece of steel is let into the front of 
this cam, against which the butt of each lock bears at the moment the 
barrel is fired. 

There is also a steel cam, called a cocking-ring, which, as the lock- 
chamber revolves, draws back and then releases a spiral spring acting 
on the firing-pin" or needle of each lock. 

T7ie Lock. 

The lock consists of a steel tube, or plunger," about ll-iins. long, 
the front end of which, for about 4 ins., is smaller in diameter, and 
has only a pin-hole running through it. 

I^ho remainder is hollow, and slotted out on one side. Its breech 
end is closed by a steel plug, or butt," screwed in. 

Inside is a steel bolt, or hammer," having a projection at the side 
which passes through the slot in the tube, while to the front part of it 
is attached a firing-pin, or striker," of steel, 

A spiral spring is placed over the hammer, being retained by the 

To the outside of the tube or lock is fixed a steel extractor, having 


^ This drum is of metal, fits on a pin (?/, Eig. 4) in centre of hopper, and contains 240 
eartvidgoR, in IG perpendicular columns or channels. It weighs, when full, 50 lbs. 

f In the siriallor Russian Gatling, used with their batteries of this arm for field service, the 
drum is turned bj* an automatic arrangement— an improvement much required in our service 
Gatling. 
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a liook wliicli seizes the rim of cartridge and draws it out as the lock 
is being witMrawn. 

Jetim, 

Whoa the gun is in actiou, five cartridges arc always in in'ixwss of 
loading, and five are in different stages of oxtraotion. '.I'lms, as llio 
system revolves, cartridges drop from feed-drani through slut in liopian-, 
successively, on the ten grooves' in cartridge-carrier ; as eacli lock comes 
in contact with the cocking-i'ing, the hammer is drawn back and 
spring compressed; further rotation brings the lock against the gun- 
metal cam, which pushes it forward, driving before it a cartridgi' from 
the carrier into its particular barrel. The breech is thus closed, and as 
the butt conies opposite the steel plate in cam, the cocking-ring releases 
the spring, and the needle fires the cartridge. The system continues 
to revolve, and the lock now being drawn back within the chamber, 
extracts the empty cartridge-case while retreating, and the latter falls 
to the ground. 

The 0'45-in. gun is sighted with a tangent and fore-sight up to 
2400 yds. (8° 23' elevation). 

cwt. qvs, l^is. 


Weight of g^un S 3 24 

// carriage and limber (emptj) ,,,..12 2 13 


Anummiiion in axletree and limber-boxes, 2400 rounds per gtm. 
Weight, about 2 cwt. 

Also to be carried in two ammunition carts for six guns, 21,760 
rounds, or about 3600 rounds par gun. 

The ammunition used is not the Martini-IIcnry j for though it wotiUl 
be advisable to employ it, the difficulties in the way have not yet bt'cii 
overcome. 

The bullet of lead and tin weighs 480 grs., and the powder charge is 
85 grs. The cartridge-case is of brass, drawn solid. 

The MirEAiLLEuSE or Nobel. 

This mitrailleuse is identical, in all its principal parts, witli tlu.j 
Gatling gun.’^“ It seems to have rather lost than gained in eni( 5 iency by 
the greater number of the so-called improvements, according to* the 
Swedo-Norwegian report.f 

These specially aimed at a reduction of weight, and an incroa=sod 
rapidity of fire. 

The reduction of weight was obtained by the construction of a. 
lighter carriage, detrimental to the accuracy of fire, and by a climimi- 


If; lias a gaii-mcUil eylmdcr, covi’espomlhig to friimo and outside tif tlui Oatliug, TIk^ 
main shaft is hollow, and of stool, and is turned by an organ Imudle at mxr end U has two 
beariuga--TiK., the casoahle plate in rear, and the Ivont part of external tube. 

t The Eussian authorities, however, sema satisfied with iiieir weapon; and W(s ilud (hat when 
tte new organisation is complete (as it probably will ho this year), they will have mitrailbmr 
batteries of eight guns each-- he-, one battery to each brigade of Ikda artillery. 
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tioa in lieigM of the breast of the piece also by reducing the number 
of barrels to and decreasing their length. 

Increased rapidity of fire seems to have been aimed at by the fixing 
of the crank or handle upon the axis of motion of the system, so as to 
act directly. This rendered the rotation more rapid ; but the drums 
had to be replaced by small magazines, containing 25 cartridges each, 
the result of which is that continual changes of magazine have actually 
reduced the rapidity of fire which it was sought to increase. 

This mitrailleuse has also undergone several alterations tending to 
the better insertion of the cartridges, and the better extraction of the 
empty cases. ^ 

The Frehch Mitrailleuse. 

The French mitrailleuse is composed of 25 barrels, fi^xed in five 
layers, one above the other; the whole surrounded with a bronze 
casing, so as to give it the appearance of a field gun. 

This casing is prolonged to the rear, when it forms a box open at 
the top, in which the loading apparatus is moved backwards and for- 
wards by means of a screw placed in prolongation of the medial line. 

The loading apparatus is composed of two parts — viz., 1 st, a car- 
tridge-plate, with 25 holes corresponding to the barrels, and in which 
the cartridges are placed ; and 2nd, a firing arrangement which con- 
tains 25 locks, each composed of a piston and a spmal spring. 

In loading, the cartridge-plate and the firing arrangement ai’e carried 
forward by the screw, during which operation the cartridges are partly 
pushed into the barrels; the pistons being brought up by a closing 
disc, which also produces the cocking' of the piece. 

This closing disc has 25 holes, and can, by means of a lever-handle 
fixed to the right side of the piece, be drawn sufficiently to the side to 
allow the pistons to pass through the corresponding holes, and so to 
ignite the cartridges. The number of rounds which can he habitually 
&ed with this mitrailleuse is only 100 to 150 per minute. 

Its service is laborious, and it easily gets out of order. It is also 
possible for the cartridges to be fired before the breech arrangement is 
properly closed — a very serious defect. 

The Mitrailleuse op Montiony and Christophe. 

This mitrailleuse resembles the French in general principles, but 
differs from it in the following details : — 

It is furnished with 37 bai'rels instead of 25, and the screw by 
means of which the loading apparatus is brought into play is replaced 
by a lever moving in the same vertical plane as the medial line. 

The handle which gives rotation to the closing disc of the pistons 


^ Tills (loscription is taken principally from tlio Swedisli report, but it is believed that a drum 
similar to that used with our Gatling is now employed mth the Xobel gun, as mentioned already. 
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and strikers” is also replaced by a long leyer, whicli moves on tlie 
right side of the piece, parallel to the preceding one. 

This mitrailleuse has fired as inany as 350 to 400 rounds per minute. 
Under ordinary circumstances, howevei-, this rate cannot be i'X}>eeti'd. 
We may take its normal rate of fire as about 200 rounds pen- minute.’’^' 

The construction appeal's simple, but it is really sonunvhal. com- 
plicated, the mechanism being composed of a number of pai'ts. 
Notwithstanding these defects, it is solid, and not easily liable to get 
out of order.t 

The MitbailiiEitses of Winboeg and Palmcuant?.. 

{As descrihedh;t/ the SweiU^W&rwegkm ComMUU&*i$ Mejiart). 

TKe mventors above named submitted trial two mitrailleuses, on 
tbe construction of wMcb the Committee do not give a detailed report, 
as tbe inventions have not yet been patented. 

The earlier in date of these pieces — called No. 1— has ten working 
barrels, successively charged from a magazine containing 100 cartridges. 

The construction is very simple and solid, comparing well in these two 
particulars with the Gatling gun. 

In the experiments carried out hy the Committee, the mitraillouse 
No. 1 proved itself to be perfectly accurate, but the rapidity of fire 
rarely exceeded 300 rounds per minute. If this limit was passed, tlie 
sticking of a cartridge was apt to lead to delay in the fire. 

This mitrailleuse is not liable to damage from rust ; its mechanism 
being entirely protected, and almost altogether of bronze. 

It only weighs about 200 lbs., and its magazines would not mucli 
increase the weight of the ammunition. It has a. lateral pointing 
apparatus, and a scattering aiTangeinont. The former is of tlio usual 
construction ; the latter is simpler than other similar known arrange- 
ments, and also easily fixed and worked. 

Under no circumstances are more than two men required for the 
service of this arm ; and should scattering ” not be deemed requisite, 
one man will sufiBce. 

Mitrailleuse No. 2 consists of ten barrels, placed in the same hori- 
zontal plane. They are charged simultaneously, and one magazine is 
capable of containing 250 rounds. 

The discharge may take place as a salvo, or round after round. 

The whole of the mechanism is put in motion by a lever, working 
horizontally on the right side of the piece. 

The construction of this mitrailleuse is far simpler and stronger than 
that of all others known,t and of a nature little liable to derangement 
by rust or fouling. 


* While changing the discs, one is more than usually liable to accidents^ which would con- 
sidembly reduce the rate of iiring. 

t A Mi description of this mitrailleur, with plate, is given in a paper of Major Fosbery’s, in 
Journal, IJ.SJ./’ Xo. LVI. pp. 648-7. Mr. Goddard's invention of ISoS (p. 4‘31) soniewluit 
resembles this arm. 

J As will be seen further on, the simplicity clmmed is rather doubtful. 
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During the experiments carried out by the Committee, which occu- 
pied about eight days, this mitrailleuse was stored in a damp cellar, 
and not cleaned between the firings. The rust appeared in no way to 
interfere with the working of the mechanism. 450 i-ounds per minute 
were fired from it — a magazine being emptied with a rapidity amounting 
to a discharge of 600 rounds per minute. This rapidity did not inter- 
fere with the regular working of the mechanism. 

The inventors contemplate shortening slightly the motion of the 
lever, in which case the Committee believed that a rate of fire of from 
400 to 500 I'ounds per minute could be attained with certainty. 

It can be served in all cases by one man. 

JV5. 2. {According to Re^art of French Oommittee) . Fide Flats IL 

The report of the Swedo-Norwegian Committee of 1872 gave only 
a general description of this mitrailleuse, but no account of its mechanism. 
Since the date of that report, a French Committee has experimented 
with this weapon at Bourges, and in the Revue de P Artillerie of 
February, 1874, we find a full description, illustrated by plates. From 
this account, the following details have been taken. 

Before entering into them, it may be well to mention the results of 
the French experiments, and the conclusion their Committee arrived 
at, which dilfer somewhat fi’om those of the Swedo-Norwegian officers. 

2850 I'ounds wex'e fired with effect, as shown by table below. Two 
I’ows of targets (44 yds. apart) were used, each i-ow being about 8 ft, 
high and 86 ft. in length. 


Distances. 

(about). 

K'umber of 
bullets fired. 

Percentage .of bullets striking. 

1st row. 

2nd row. 

yds. 

MO 

500 

33-6 

38*5 

sSo 

500 

63*3 

42-7 

1100 

1350 

37-2 

31*8 

1320 

500 

1 .. . 

19-8 

25*8 ' 

Total i 

2850 




Some of the firing was slow, and at other times it was carried out 
as quickly as possible, at the rate of 500 rounds a minute. 

Several accidents happened during this rapid firing, which inter- 
rupted it for a coi'tain time. They were principally owing to the 
cartridges not acting sufficiently as a gas check. 

In the moat serious, which occurred twice, the striker was driven 
violently back out of its groove, (by the gas), pushing the cock back 
with it. 

The cock became fixed in the longitudinal slit which guided it, and 

54 
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the motion of the le^er was stopped itntil the striker and eoek had 
hecn put hack ill their places. 

Other stoppages were caused by difficulty of oxtructi<m \yh(ai the 
rapidity of fire was great 5 the empty caa^toidges not being wiilulniwii 
quickly enough. 

The Committee concluded— 

1, That the closing of the breech was faulty (not sufticioutly close) ; 
and that, unless a stronger cartridge aflbrding a sufticient gas check 
was used;^" some change in the mechanism was necessary on that 
account. 

2. That the striker should be furnished with a stop, to prevent its 
being driven backwards out of the piston or plunger ; and an arrange- 
ment made for the continnal supply of the magazine. 

Though its advantages as to rapidity of fire are great, the Committee 
consider the mechanism of this mitrailleuse to be complicated, and its 
assemblage long and difficult. 

On the whole, they had doubts as to its efficiency for field service, 
which careful experiments alone could determine. 

Deiaik. 

The system consists of a rectangular frame of cast-iron (rihf, Figs. 
1, 2, and 3), the sides of which aro connected by three plates or 
transoms {aa^ Figs. 2 and 3). The frame is furnished with trunnions, 
and is capable also of lateral movement on a pivot. 

The ten barrels are placed side by side in the frame, their muZiZde ends 
passing through the front transom, while the breech ends are screwed 
into the middle transom. 

^ Between this middle transom and the rear one there is a parallelo- 
piped box, containing the mechanism (Figs. 1 and 2), which is capable 
of movement backwards or forwards.f 

In it are ten pistons or plungers, J corresponding to the barrels. 
These ai"e of steel, pierced with a channel in which a needle or striker 
moves freely, and are furnished with an extractor on the riglit side. 

Behind each plunger is a cylindrical cook of steel, with a projecting 
tenon underneath; and behind the cock, again, a strong spiral spring* 

The under surface of the box, or lock,^^ carries — 

1, A closing cam^^ (<?, Figs. 3 and 4), which pivots on an axis, 
and by means of two curved slits gives reciprocating motion to a. 
couple of bolts (//, Figs. 3 and 4). 

When the lock is moved up so that the breech ends of the barrels 


^ It sliould bo mentionod that in the experiments at Christiana, barrels tailed on the Rornini^toti 
system were used; wlnie at Bourses tbe barrels had the Berdan rifling (used in the KiisMian 
service small-arm). Tliis may account, in some measure, for the different results armed at, 
f Tins box is termed the lock in description given. 
t The "plungers’' resemble vary nearly the locks of a Gatling gun. 
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are closed, these bolts are pushed into corresponding holes in the sides 
of the frame, and so secure the lock in that position for firing. 

2 . A “ director ” (^, Figs. 3 and 4 ) ; which is a plate, or cam, secured 
to the lock. 

Motion is given, to the latter by means of a curved slit in this plate^ 
into which fits a pin on the “directing lever'’ {I, Fig. 3). A portion 
of this slit is the arc of a circle, concentric with that described by the 
arm ; the remainder is curved, so that as the arm moves from right 
to left the lock advances, and vice versd. 

on tlie brackets, secured to the rear transom, is a detent^'* 
(i, Pigs. 3 and 4). This is a plate, capable of transverse movement^ 
and having ten teeth bevelled on the left side, and increasing in 
thickness (to the amount of one-tenth) from right to left* 

Its use is to compress (by means of the tenons of the cocks) the 
whole of the spiral stxiker springs, and then to 'release them one by 
one. 

A powerful spring (i, Fig. 3), fastened to the transom, presses the 
detent against the left side of the frame. 

The detent, however, is moved to the right, as the lock is drawn 
back, by the bevelled part of the tenons of the cocks (^, Pigs. 3 and 4) 
bearing a-gainst the bevelled sides of the teeth, until these tenons pass 
behind the teeth and bite, when the spring before mentioned diives 
it sharply to the left again with a loud click. 

Movement to the right is afterwards caused by the arm [1) pushing 
the detent to the right, and releasing each tenon (and so the cock and 
striker) in turn. 

The movements of the closing cam, directoi* (with the lock), and detent> 
are governed by a ^‘'directing arm,^^ or lever (^), which has a tooth 
( T) at one end moving in the curved slit of the closing cam (e), and a 
projection (P) on its upper surface fitting into the groove of the 
director. The other end is fixed to a strong vertical axis Pigs. 
3 and 4) called the motive axis,^^ which is secured to the rear tran- 
som, and playvS a pi'ominent part in the mechanism. 

The carrier/^ or feeder Figs. 1, 3, and 4), is a plate of copper, 
having ten longitudinal holes for the cartridge-cases to di’op through 
wlien extracted, and a similar number of strips on whicb to carry the 
cartridges when loading. It is capable of a slight lateral motion, 
which IS given by a forked arm (^, Pig. 3) pivoting freely on the 
motive axis (w>), and moved to the right or left by a projection on 
the under surface of the lock. 

A bent lever or ^^landle'^ {n) is fixed to the motive axis {m). It can 
move backwards and forwards under the lock in a horizontal plane, 
and is the immediate means of putting the whole of the mechanism in 
motion. To its inner end (where fixed to the axis) is secured a curved 
arm (o), having a pin {p) at its extremity. The pin works in a curved 
slit in an occentric plate (A), by which lateral dispersion is given as 
follows : — 

There is in the eccentric another slit, into which fits the tenon of a 
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crank (r)^ capable of being clamped in the slifc when' required, Tho^ 
outer end of the crank is secured to a horizontal traversing blo(‘k^ of 
brass (^)e The block (f) is fastened to tho head of ihe elevating 
screwj and has a mortice along its interior face;, in which slides ji pro- 
jecting tenon on the back of the rep transom of gun-irmuig. 

When, therefore^ the handle (m) is moved, togotluu' wilh its arm 
the pin (p) acts on the eccentric (jS?), and wso upon ilu' crank (r), which 
would cause the block (//) to slide along the projectitig temon np<m rtrir 
tomsom of gun-frame. The block, however, is imnu>veuble latia'ally, 
being secured to the elevating Bcrew; consetiuenlly ilu' gnti-lVanu^ 
moves instead, and lateral dispersion is effected. 

By clamping the tenon of the crank (r) at different distmuH's along 
the groove of eccentric, the angle of dispersion can be rt\gulaied as 
desired. 

The carriei" is supplied with cartridges by a luagaziiie in the shapes 
of a parallelepiped box having ten vertical divisions, each of which 
holds 25 cartridges. Grooves are cut in the sides of (he divisions at 
the rear, for the projecting part of the base of the cartridge to slide 
in. The magazine has a moveable bottom, with ten rectangular holes, 
through which the cartridges drop on to the carrier ten at a time. 

Admu 

The action of the mechanism is a^s follows, sup])osing (he discharge 
to have been just completed, tho lock closing the brctHdi mid of (ho 
barrels, and being still secured in its place by tho two belts {//) 

1* The handle [n) begins to move to the ri^ar; the projeciitm of 
arm (^) traverses the concentric part of cam (/;), a, ml the Icatk remains 
steady.^ The pin {p) of bent arm. (c) travelvS along tho c.virve of 
eccentric {.E),pnd the gun-frame therefore moves from left to right, 
until it gains its normal position (as before liring), when the cireuiar 
part of eccentric groove is reached by p. 

The spring (i), acting on detent, drives it from right to left. 

2. As the movement continues, the am (^), by means of tenon (2% 
acts on the closing cam {e) and withdraws the bolts (//), leaving the 
lock free. 

3. At the moment these bolts are withdrawn, the projection (P) 
engages in the epentric part of director, and the lock begins to move 
back, drawing with it the plungers which extract the cartridge-cases* 

4* When the plungers have quite left the barrels, the projection 
on lock bears against the forked arm (5) and bo pushes the carrier to 
the left. At the same time, the tenons of the locks begin to press 
against the teeth of the detent, carrying the latter to the right. ' 

The empty cartridge-cases fall to the gi‘ound* The tmions of tho 
cocks pass behind and bite in the teeth of detent, which is driven to 
the left by the spring ('i). 

The handle {?i) is now as far back as possible, and tho lock in its 
farthest position from the barrels* 














Tlie liauxile next moves forwards witli tlie following effects 

1. The projection on directing arm acts on director^ and moves the 
lock to the front. The lock^ pressing against fork (,?), drives the 
carrier to the right, and the cartridges fall on the grooves of the latter. 

2, The lock advances to the front, and the spiral springs are com- 
pressed by the cocks, which are kept back by the detent. The plungers 
pnsh the cartridges mto the bairels. 

S. When the cartridges are quite home, the lock stops, and the 
pin on directing arm causes the closing cam to drive the bolts (/■/) 
into the holes in the gun-frame, so that the breech-closing is complete. 

4. The directing arm now begins to act on the detent, carrying 
it, to the right. 

Each cock is released in turn from the tooth which retains it, and 
the striker pertaining to it is driven forward in consequence. As the 
first one is released, the curved arm (o) begins to act on the eccentric 
( J'), causing the gun-frame to move in the horizontal plane. 

This movement continues while the ten barrels are being fired; 
its amplitude (as already explained, p. 446) being regulated by the 
clamping of the tenon of crank (r). 

The carriage is of iron, consisting of two brackets, on the upper 
part of which is secured a horizontal! plate of iron in which the pivot 
of tlie gun-frame works. 

The cartridge is of brass, containing a charge of 70 grains of 
powder, and a cylindro-ogival leaden bullet with hollow base, which 
weighs 355 grains. With cap, &c., the cartridge weighs 463 grains. 

Weight. 

cwt. qrs. lbs. 


Tlio frame, barrels, &.e., witli pivot 2 2 6 

Carriage, with elevating screw 118 

Two mcels 1 0 20 

A Ml magazine, containing 260 cartridges 0 0 21* 


Total a 1 2 


The Feldl Eetolver Oakkon. 

(ITse^ hy the Bavarians in 1870). 

This consisted of four parallel barrels, rifled on the Werder system. 
Its practical rate of fire was about 300 rounds per minute, and a 
lateral spread of 28 ° could be given to it. 

The weight of gun was 

tf limber, with 6801 rounds 

This gun was drawn by four hoi^ses* ■, . 


lbs. 
... 968 

1451 


The Hotchkiss Revolver 

This is a species of inifcraillour meant to lire seriII peixnissioii shells^ 
weighing (when filled) 570 grammeKS — about 1| lbs. 

In external appearance it much resembles a (hitliug griiiy but its 
mechanism is quite different* 

Six barrels of steel pass through two discs, secured to a shaft or 
axis which is capable of revolution in a rigid fraine of wroughi-iroiu 
Underneath the system there is^ as in the (latliiig, an arraugeinent io 
allow of the gun pivoting for lateral spread, and also iiamnious io 
allow of movement in a vortical plane. 

A spindle, with a worm at the interior end, and at right angles to 
the main shaft, gears with a pinion at breech, end of the iatticr, so that 
by turning a handle on the other end of spindle, at the right sid<', of 
the piece, the axis and barrels are made to rotate. 

The thread of the worm ivS m interrupted one, abotit <uio-half of 
each turn being at right angles to axis of spindle. 'Tlu^ system does 
not therefore rotate during half of each turn, and in this half discharge 
takes place. 

There is only one lock, opposite to which each barrel is brought in 
turn. This lock consists mei^ely of a striker and a strong spiral 
spring. 

The spring is compressed by a cam, as rotation proceeds j and when 
a barrel comes round so that its breech end fits against a piece of 
steel let into breech part of mechanism, the spring is released and the 
charge exploded. 

The full cartridges are pushed into, and the empty ones c'xtraclt'd 
from, the barrels by a plunger and extractor, secured respectively i o 
the ends of two ratchet bars, which ai’O caused to advaiuio and ndiro 
by means of an arm with projecting pin secured to the end of tlic 
spindle which rotates the main shaft. 

This pin works in a slit-bar, fastened at its centre to the lower ratchet j 
and so, with the assistance of a loose pinion gearing into both* the 
ratchets, they are made to advance and retreat alternately as the handle 
goes round. 

When the ratchets are in their extreme positions, the slit-bar remains 
for an instant motionless. The pin does not act for that one side 
of the slit being cut out in a curve. The barrels are not rotating just 
at that moment, so the cartridge is in one case pushed in, and in 'the 
other withdrawn, as one ratchet or the other acts. 


^ Eor the reasons given (pp. 425-6), it does not seem probable that a ■weapon of tins dosd'ipiioii 
will be found to answer. Tbougb firing sliells, tlio latter would be too small to penetrate eovor at 
any distance. Still, tlie idea is ao.mcwbat novel, tis well as the mechanism, ni which ratchet bars play 
a prominent part. 


APPENDIX. 


Comjjaratlvc .Eguipmejit of a d-pr. Field Gun and Gatling Batteries^ 


9«i»E, Field Battbey, 5 Gues. 


Ca, plain (Major) 1 

Beifond Captain (Capiain) 1 

lieutenants 3 

Assistant- Surgeon 1 

Total 0 


X 

X 

3 

6 


2 
1 
4 
2 
2 

Total 197 


Soijeant-Majoi* 

Quarter-Master-Serjeanfc 

Serjeants 

Corporals 

Bombardiers 

Gunners 

Drivers 

Tnunpotors 

Farrier 

Blioeing-Smitlia 

Collar- Makers 

Wheelers 


Guns 

Wagons 

Btore wagon 

Forge wagon 

General service wagon 

Store cart 

Kouiuls per giiu 


6 

12 

1 



BUUnff ^Horses, 

Officers* 

StafT-Senoanta’ 

N.a officers* 

Trumpeters* 

FarrioFs 

Shoeing-Smil h*s 

Spare 


12 

2 

12 

2 

1 

1 

4 


Total 34 


DmuffJit JECorses, 

Guns 

Ammunition wagons 

Store wagon 

Forge 

G encral service . . 

Store cart 

Spare 


X'^otal horses. 


48 

72 

6 

6 

4 

2 


} 


12 

150 

184 


GATiiiiira Battbet, 12 Guys, -45-1^. cal.’^ 


Captain (Major) 1 

Second Captain (Captain) 1 

Lieutenants 3 

Assistant-Surgeon I 

Total 6 

Serjeant-Major 1 

Quarter-Master-Serjeant I 

Serjeants 6 

Corporals 6 

Gunners 60 

Drivers 20 

Trumpeters 2 

Farrier 1 

Shoeing- Smiths 2 

Collar-Maker 1 

Wheeler 1 

Total 101 

Gatling guns 12 

Small-arm ammunition carts 6 

Store wagon 1 

Forge and general service w-agon com- 
bined 1 


2208 cartridges carried with each gun 26,496 
9000 cartridges in each S. A. A. cart . , . 64,000 


12j 80,496 


Cartridges per gun ^ 6,708 

Bidmg JRbrses. 

Officers’ 12 

Staff-Serjeants* 2 

jif.C. officers* 12 

Trumpeters* 2 

Farrier’s 1 

Shoeing-Smith’s 1 

Spare 4 

Total 31 

DraiigM Horses. 

Guns * 24 

Small-arm ammunition cart 12 

Store wagon 6 

(Forgo and general service wagon com- 
^ bined 6 

Spare * 8 

56 

Total horses..... 90 


^ As recommended by Colonel Wray’s Committee. 




MINOTES OF PEOGEBBINeS OF 


The total weight of draught of the Gatling is as follows 

cwt*. rfrs. lbs. 

Gim camai^t^ whencompleto 7 <» 7.i 

Limber, n r» 0 

Six drums, li Hot I a 2 a 

O-’otai 16 2 # 


Space occupied Ip a BaUery of sh 9-;;a Mehl Ouiis, eompaml imfk 
that occupied bp a Baikrp of twelve Gailimpw 


9-PIl. Bi.PTBEY. 


BaTPBRY m OiTLtNOS, 


6 guns, 8 liorsos 

12 wagons, 6 horses 

1 store wagon, C horses ... 

1 forge, 6 horses 

1 general service wagon, 4 
horses 

Length 
in yds. 
19 

15 

15 

15 

11 

Total. 

114 

180 

16 1 

11 ) 1 

Leagf-li 
in yi.ls, 

12 guns, 2 horses 7 

0 carts, 2 horses 7 

1 store w'agoii, 0 horses 15 

( 1 general service wagon and 
( forge combmed, 0 horses 16 

1 store cart, 2 horses 

S 

8 1 

1 

Total, in yds. 

. 368 ; 

Total, in yds, 


Total. 

81' 

42 

.16 

15 


150 


Th<i following tables give a summary of the results obtained from firing, 
in competition, the pieces mentioned. The practice was carricil on by 
Colonel "Wray^s Committee in August and September, 1870 


Is® ExrBMMSN®,— At a line of targets Bins, by Oins., representing 00 eavalry or lOO infantry. Shrapnel 
shell only used with the field gnus. Firing against time, ‘i minutes. 


Range, 

300yda. 

Weight of 
ammunition. 

3 

*o 

1 

Range, 

400 yds. 

i 

O.g 

'Sii 

n 

m 

3 

*0 

& 

Range, 
600 yds. 

> 1 
i 

3 

0 

Range, 

8(H>yds. 

•si 

I'i 

^ g 

Sm 

C 

0 

iiange, 
1000 yds. 

't? p 

13 

LSf a 
S 


Iba. 


' 

lbs. 



lbs.' 



Tbs'." 



TlTsi 

Small \ 
Gatling J 

63 

369 

C Small •> 
t Gatling ) 

39 

320 

C Small ) 

(, Qatlmg S 

66 

622 

r Smtdl 1 
t Gatling i 

30*6 

229 

{bpr. M.L. 

H6 

12-pr. B.L. 

121*6 

268 

9-pr. MX. 

1 

118 

236 

O-pr, M.L. 

.76 

.283 

Mitraiileur 

26 

161 

12-pr. BJ.. 

94T» 

9-pr. MX* 

107 

208 

1 

Mitraiileur ; 

30 

178 

12-pr, B.L. 

94*6 

142 

12-pr. B.L. 

' 82 

162 

f Hinnii V 
i > 

4L6 

Mitraiileur 

26 

171 

12-pr. B.L, 

121*5 

166 

Mitmilleur 

30 

127 

9-pr, M.L. 

m 

UH 

f' Martini . } 
i |.lei«*y > 

MltriulliHir 

9 

Martini- \ 
Henry } 

16 

74 

Snider 

9 

77 

Sate 

9 

63 

f Mart mi-) 

1 Henry j 
Snider 

10 

ftu 

30 

Smclei‘ 

8 

63 

f Martini- *> 

1 Henry ) 

17 

68 

(‘Martini-') 
1 Henry } 

11 

62 

10 

48 

1 



THE KOYAL INSTITUTION. 


Ai similai* targets, Piritig deliberate. Blirapiiel used witli field guiis. 


Kauge, 

fiOOjels. 

■■M C3 
0^0 

lul 

r*- R 

ca 

13 

Bange, 
•100 yds. 

Weight of 
ammunition. 

m 

• 1 ^ 

Iq , 

i§ 

Bange, 

600 yds. 

Weight of 
ammunition. 

BQ 

13 

Sm 

o 

Bange, 

800 yds, 

Weigh t of 
ammunition. 

cn 

"o 

0 

'Hitrailleur 

9»pr. M.L. 

12-pr. B.L, 
f Mm'tiiii. 

1 Henry j 
Snider 

lbs. 

•15 

60 

14 

9 

m 

162 

138 

: S3 

74 

Miiraillour 

f Small I 
t Gatling y 

12.pr. B.U. 

0 -pr. M,U. 
('Martini*') 
t Henry y 
Snider 

lb.s. 

25 

16 

60 

m 

13 

i 8 

177 

169 

118 

110 

90 

1 61 

12.pr. B.L, 

Mitrailleur 

9-pr, M.Ii, 

C Martini* ■) 

1 Henry > 

Snider 

lbs. 

60 

25 

45 

12 

9 

164 

107 

78 

74 

63 

13.pi% B.H. 

< Small > 
\ Gatling S 

9-pr. M.Ii. 

Mitrailleur i 

f Martini* 7.1 
1 Henry J 

Snider 

lbs. 

60 

16 

45 

25 

12 

8 

203 

183 

124 

106 

85 

62 


3bb ExrBRiMiNi’.— At tlireo rows of tai^ets, 20 yds. apart. Slirapnei and segment sliell witli field 
guns. Firing against time, 2 minutes. 



9 

m 





SM C 





Bang!*, 

®.9 

'■tl'5 

3 

Bange, 

o.S 

+a.t: 

s 

Bange, 

0,0 

In'S 

a 

Bange, 

o.S 


■ 12(':H)yd8. 

. 9 ® 3 
.® i 

0 

'A 

l'400yd.s. 

5:133 

S 

0 

*A 

2070 yds. 

§ 

^.3 

0 

0 

A 

2100 yds. 

<U Q 

0 

d 

^ , 


ibs. 



lbs. 



iba. 



lbs. 


Small \ 
Gatling } 

28 

204 

f Med. G.at. ■) 
t 0*65-in, } 

80 

236 

pled. Gat.> 
X O' 63 -ill, ) 

127 

164 

a2-pr.B.L.V 
X segment S 

108 

'73, 

Mitrailleur 

50 

201 

( 12-pr. > 

C ahrap.B.L, > 

60 

224 

i i 

{, B.L. sejf. S 

72 

115 

? 0-pr. 

C, shrapnel j 
p-X>r. M.L.^ 
X segment 4 

63 

73 . 

12*pr. 

,seg. B.L. . 


72 

173 

i 0-pr.ihrap, i 
t M.L. j 

54 

178 

C Large > 
X Gatling ) 

198 

99 

54 

52 

9*pr. 
seg, ML. 


54 

99 

f Small \ 
I Gatling S 

{ aoffri'.i. } 

47 

104 

i 

f 9-pr. M.L. 7 
(. segment j 
h2-pr,B.L.l 
(. shrapnel } 

54 

60 

pled. Gat. 7 
t 0'65-in. j 

1X4 

43 

9-pr. 

shrap. M.L. 


54 

92 

84 

103 

72 

41 

?12-pr.B.L.S 
X. shrapnel J 

60 

; 29 

Martini- ' 
Henry 

' 

13 

84 

{ } 

212 

99 

?9.pr. M.L.0 
t shrapnel i j 

54 

35 

C Large 7 
X Gatling } 

100 : 

12 

1,2-pr. " 

shrap. B.L,, 


60 

78 


63 

70 










■Mitrailleur 

37 

68 








•ixH .l'lxrr.Rnr?':,v'r.— At Ifil ihmmiies, in loose order, representing infantry retiring. Front 08 yds,, 
a\enigo dentil ;r> yds. Firing at threo iiositions, M'ilh unlcnowu ranges. Sli'rapuel shell only 
used witii lield guns. 


1st position. 

=.i 

lo'l 

'S.fl 

1 

Cm 

P 

A 

2ud position, 

Weight of 

ammunition. 

*.3 

*(r<l 

0 ■ 

ll 

3rd position. 

o| 

;S's 

Si 

'r3 

d 

Small Gatling... 

Mitnuileur i 

9-pr, i\l,L. ,,,,,,1 
Martini-Henry ; 

Snider 

12-pr, B.L i 

ibs, 

39 

45 

53 

16 

5 

67*5 

312 

122 

74 

63 

51 

29 

Small Gatling... 

Mitrailleur 

12-pr, B.Xj 

Martini-Henry 
9-pr. M.L. ...... 

Snider 

ibs. 

63 

45 

67*5 

14 

03 

2 

102 

B3 

82 

49 

34 

24 

Small Gatling... 

9-pr. JM.L 

12-pr. B.L. 

Martini-Henry 
Mitrailleur 
Snider 

lbs. 

63 

53 
67-5 
12 . 
53 ' 
•687 

177 

47 

39 

38 

9 

7 


Koth.— H a (Inard-nneii, armed %vilh the Martiui-Heury rifie, and a similar number with the 
Hnkler, were pitted against the guns. 

55 


452 


MINUTKS OF PKOCEERINCSS OF 


liesidh of E.vpei'hitentiil Firing carried on in Oc/ober of I'orf^ Mo/i/w, 

Viry'niin, I// a Board of 1.8. Officers, General Gilhaore Preeide/tl. fhe 
jneces tried being 0'4'2-oi. calibre Galling Gitn, calibre JJronre 

Gm (l2-j}r. Napoleon), and S-iii. Siege Ilowiker. 


C^uivass turgoi, ft . lugli In* t > ft, widt', A 1 r“( h ) \ d » 
Hccos and amnnmitiun cmplojod 


Xo. «d' 
iurd. 


Xo. <>r 

hit ft. 


0*4-2-m. oalibvG Gatling gun, firing Holul shot;* fim»*, 1 min, dthws. t’tMi j 

12-pr. Napoh'on, with time ftize, liring .spluTical case cotiiainitigO iV; t ^ 

82 lead balls 0*61) in. diameter; 7 rounds fired ; time, I min, sees.) h‘{ul 

12.pr. Napoleon, 6 rounds fired; time, Imin, 30sccs,.,.,„ | lem/imlls! | 

S*m. siege howitzer, with time fuze, tiring spherical case oontaiinng) ’ ftdl t 
480 lead balls 0*09 in. diameter ; 4* rounds fired ; time, 1 min. 30 sees. ) lead balls ) 


At 800 yds?. 

0'43-in. calibre Gatling gun, firing solid shot, deliberately (aim ?in- > 

knowingly too high) ) 

0*42-iii. Gatling gun, firing solid shot, deliberately 0< H> 

l2-pr. Napoleon gun, with time fuze and spherical case, as above ; 574 ^ 

7 rounds fired deliberately ) load balls. 

12-pr. Napoleon gun, with time fuze and spherical ease as ahove;V 574 I'J 
" . 5 les ' * “ * 


7 rounds fired deliberately ) lead halW ) 

t-in. siego howitzer, with time fuze and spherical case, as at ytls, ; \ 19 1.|, ' 

4 rounds fired deliberately ) lead balls 


130/ 

55 


10f> 

534 

3 

35 

0 


* The ammunition used ^ith tins Oailing was Berdan’s coutre-firo luetulUe ease cartridge,** 

Weiffiht 

■ gw, 

0'43-m. calibre projectile b7o 

Metallic ease and hibricaut itk’t 

I’owder (Hazard*s Gatling powder, Ko, 1) 77 

' ■■ ficr 


Compandwe T^eci of Field Gum (12 and 9-^r.) and small Miimilleusasj 
at difer€7zt ranges^ stmimed and weight of AimmmiUmi c^tpauUd 
sJmm, 


1st Expeeimbnt. 


Sjri) .KIcpekimbht. 


Small 

Gatling, 

hlitrailleur. 

13-pv. 

BX. 

0.pr. 

Small 

Gatling. 

. ' ' -i 

Mitraille.ur.j 

12-pr.H.l. 

lUpv. M.L. 

lbs. 

hits. 

lbs. 

hits. 

lbs. 

hits. 

Iba. 

hits. 

lbs. 

hits. 

ibs. 

hits.! 

Ibs. 

hits. 

Ilw, 

hits. 

53 

369 

25 

171 

121*5 

268 

107 

208 

— 

•*- 

25, 

172^ 

00 

138 

4,5 

102 

89 

310 

30 

178 

121-5 

166 

118 

236 

16 

169 

25 

177^ 

00 

m 

45 

11.) 

60 

522 

30 

m 

1 04-5 

142 

75 

283 



25 

! 

107 

j 

60 

un 

43 

78 

30-5 

229 

25 

154 

82-0 

152' 

53 

118 

16 

183| 26 

lOOj 

00 

mil 

451 

324 

41*5 

62 

i 30 

33 

04-5 

218 

86 

204 

— 

«... 






*.* 

220 

1492 

j 140 

663 

514 ' 
i ’ 

940 

"isr 

nm 

" 32 

352 

100 

562 

1 

2” 

mn 

ISO 

474 
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TiUP .'Expekiment. 4.TII Expeeiment. 


Hmall 

Gatling, 

IM it rnilletir. 

12.pr.B,L, 

9-pr. M.L. 

Small 

Gatling. 

Mifrailleur. 

13-pr. 

BX. 

. 

9-pr. M.L. 

lbs. 

liit-sJ 

lbs. 

hits. 

Ills. 

hits. 

lbs. 

hits. 

lbs. 

hits. 

lbs. 

hits. 

lbs. 

hits. 

lbs. 

hits. 

28 

2(H 

50 

201 

132 

251 

108 

191 

39 

312 

. 45 

122 

07-5 

29 

63 

74 

47 

101 

37 

08 

144 

320 

117 

248 

63 

162 

65 

83 

07-3 

82 

63 

34 


— 

— 

-- 

— 

— 



63 

177 

55 

SI 

67*5 

■ 39 

53 

4.7 

] 75 

308 

87 

200 

, 27ti 

1 r>77 

225 

439' 

166 

1 631 

1 145 . 

314| 

' 2U2-0 

il40 1 

169 

155 


Cowji)armn of Total llffeeU v. Wioglti of Ammumtion expemleft^ at ranges 
itntler 1400 {/’I'Vt^No. 1 and 2 Experiments). 

The small Gatling: gun, weighing 3ewt., expeiulccl 492 lbs. of ainmii. and scored 2803 hits. 
n ^Vroniigny mitraillenr n 3 « 472 // u 1708 n 

12.pr. B:L. « 8 « 1232-6 « 2286 « 

„ y.pr. MX. a 8 « 1013 a a 2207 a 


Conrgmoson of Field Guns ( 12 -j?;/. ami with the large and medium 

Gatlhig GtinSf at ranges exceedmg 1400 yds . ; showing the tceight of 
Ammuiiiiiou expended, (See No. 3 Experiment). 

The largo Gatling gun, \veighing 0 eivf;,, expended 298 lbs. of ammn. and scored 111 bits. 
u inediuin a a 6 a 241 a a * 209 a 

a 12»pr. B.E. gun a 8 a 312 a a 258 a 

a 9-pr, M.L. a a 8 a 225 „ a 210 „ 

KoTH.--The practice of tlie guns on this occasion was unusually bad, and the experimental segment shell 
of the M.L. most imperfect. 
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MINUTKS OK l‘KOOHKI)IN(iS OK 


AMUAL llEPOWr 

AYf) 

ABSTRACT OF PROCFFIUNGS OF A UFNKRAB MKKTINO OFTHK Kt^VAL 
ARTrKLEUY IKSTITUTXON, ilFjyO ON AlAV LU lS 7 i. 


Oor,oisTti 3?. R. IJAtK’Miri:, ,10 A,, t>’ i'tiAUs. 


At the teminatlon of the finaiicinl ycni% the {,?oinniiitt‘e ])laee l.>eibre 
the General Meeting of the Members of the 1?.A. Instituiiun— 

1. A pnkis of the work done by tlionn 

2. A iiotice of the lectures given in the Theatn^ of the Institution. 

8. An accouiit of the additions to Library and ]\Iusoinn 5 by gifts 

from the (Tovornniout and Mojtibers, and alsi> by purchase. 

4, An account of thiMiso made of tlio (dass llomnsj Laboratory^ 

Photographic Establislnnont, t'iic. 

5. A statement of tln^ linaaiciul condition of tlu' Institniion. 

1. Qlio Committoo htivc met regularly on ih(‘ ln^si Thm‘s<lay in 
every month throughout the year, ira,nsa,ct(Hl the tnalinary husiiu^ss, 
and decided upon the puldication of the papers writ! mi for insertion in 
the Proceedings — wliicli have been niutienms, and of g3’(>af initresi. 
They trust th*at, should the adtlition to the Printing Hstablislinumt be 
carried out, the number of papers cmculated annually will be gn^aten*. 
A list of those published will bo found in Appendix, Table A* dlie 
thanks of the members are due to the contributors. 

Several very interesting Translations have been printini A list of 
them, marked B, Avill also be found in Appendix. The Commit! trust 
that members will continue their contributions. Sfn'tfral otlicers Imvo 
promised to review the foreign military publications, and it is hoped 
these reviews will assist members at out-stations who may bo desiitius 
of becoming acquainted with the progress of artillery in other nations. 

With a view to the comfort of members, and to enable tlieiti to read 
without intenmption the scientific and other publications obtained for 
the R.A. Institution, the Committee have converted the room hitherto 
set apart for the use of Committees into a Silent Heading Boom, 
and have caused to be moved into it the greater number of tlio books 
from the former Library. This measure has the additional advantage 
of securing the proper arrangement and Rafety of the books, wliieh 
hitherto had not been under prowr Burvoilhuico, a, ml renders tlm 
former ^ Library available as a Class Boom — a purpose for wMoli it is 
well suited. ' ' ■ 

Bince the publication of the last Ammnl Heport, ilu^ LiI) 3 Narv 
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Catalogue has boon pi’inted and circulated; mauy additions thereto 
havo also been made, by presentation and purchase. 

The maps in possession of the Institution have been arranged, and 
are now readily accessible to members wishing to consult them. 

Tho Committee have also caused the "Handbook for Field Service” 
to bo revised, to some extent, so as to render the remaining copies of 
tho last edition more useful to members. They abstained from the 
issue of a fresh edition, there being still a large number of copies in 
stock, and a groat portion of the work being of a character which does 
not change materially with time. It was considered that the wants of 
tho regiment w'ould be met, for the present, by bringing as far as 
possible up to date those pages which were considerably altered by the 
changes in ordnance, &c., since 1867 — ^the date of the publication of 
the foui'th edition. 

The Committee here take the opportunity of remarking that they 
have been ramble to bring out the various publications as rapidly as it 
was their wash to do, in consequence of the limited and bad accommo- 
dation of the Printing Establishment. An item was inserted in the 
Estimates for the pi-esent year to provide a more suitable building for 
tho purpose. It was thrown out, under a misapprehension; but has 
been re-inserted for next year, and it is hoped will be approved. 

'Jhey trust that members will continue to contribute original matter 
ft>r the “ Proceedings ” as liberally as heretofore. 


2. 'Phe Lectures giren during the year, though, from various causes, 
not so numerous as the Committee had intended, were, however, of 
a very iutcre.sting nature. The following officers have voluntarily 
exerted themselves for the good of the members, lecturing upon the 
subjects o]>positc their names : — 


MSjor P. Duncan, M.A, &c., &c 

Captain C. 0. Browne 


“ The Battle of Inkermann: another chapter in 
the History of the Eoyal Artillery.” - 

“ The forthcoming Transit of Venus.” 


The Coinniittoe also secured the services of the following gentlemen^ 
who Imve given their audiefices the benefit of their studies ; — 


Pmfassor W. Barrett, &C., Sic. “Eccent Discoveries in Magnetism and Electricity.” 

W.. Carpenter, Esq,, MJ)., Sie., “ On the Physical Geography of the Deep Sea.” 


o. l'‘here havo been many additions^ through the kindness of the 
Secretary of State for War and inembers^ of^ the Institution and 
Societies^ to the Library of the R.A. Institution, and also to the 
Natural History Mnseuim The Committee trust that their brother 
officers will not fail to remember that there are still many common 
specimens, botli British and foreign, which are not in the latter, and 
which they hope soon may be presented. ^ 

A list of the ptu^chases for and presentations to tho Library will 
be found in Appendix, marked 0 ; and of those to the Museum, 
marked D. 
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4, Tlio Counnittoo nrc glail to ho nblo to ropi^’t that ilio {'las.so.s lor 
French and Gernmu have’ been more than usually altomh'd, thn(, ti, 
Mathematical Class has boon foriiiod, suid that the iiunibi'v ul' niombovs 
who have received instrnclion in ibmving has lunni inoro than usually 
groat. 

The changes in the gurriKon have boon so many (lunng ilio past 
year, that only 11 fow of the intnnhors have lioon ablo (u avail tliom- 
solves of the oppovtunitiea of instinid ion, nut only in the ohmuistry of 
warlike stores but also in the laiboratory, whioh have boon open io 
them. 

The equatorial tolcscopo being now in excellent: order ninl adjnsi- 
ment, the balance due to the inakei* will be at onee )>aid. ii. is 
proposed to render this instrnnient more perfect by (he addition of a 
solar eye-piece and a star spectroscope. 

The Observatory is open for the use of n!tunber.s on ihrei' days in 
the week, and on sucli other occasion.^ as they may wish, by giving 
previous notice. 

All the instruments in possession of tlu' liisiiintion are in good 
order, and ready for the use of members. 

In compliance with a wish expressed by the Astroiiomer Hoyal, 
Sir G. B. Airey, K.O.B., &c., &c., the Coramittoo have granted to liini 
the loan of the portable transit in.strumeut, for use at. the approaching 
transit of Venus, 


5, With reference to the financial state of the ll.A. Institution, the 
Committee have the pleasure of reporting t.hat, nutwithstuiuling the 
large sum paid for the telescope, a general credit, of ld:i7ts 7s. 8d. is 
shown in the annexed tabular statement, as against ,LlSt1:5 (is. thl. 
last year. 

Of this sum, the Committee propose to invest a .sunUaent aniomit. to 
bring the stock possessed by the Institution (now os, 7d.) to 

£2000, and to expend as much as may bo necessary in re-iin-ni.shing 
the Theatre and Libi’ury, and adding to the books anil maps. 

The Committee consider it, however, to be their duty to bring to tlu‘ 
notice of the General Meeting the fact that £121 is ilue for subscrip- 
tions for past years — a fixet they believe chiefly dno to members ordi'red 
to India and other foreign stations not leaving instructions with thidr 
agents to pay the annual subscription. As this, however, has a marked 
influence upon the amount of cash nt their disposal during the yea i-, 
they hope that this notice may have the effect of very considi'ndily 
lessening these arrears. 

A detailed account of the expenditure and receipts during I lie year, 
and a Dr. and Cr. statement, will be found in Appendix. 


A Trustee being required for the funds of the Institution, in con- 
sequence of the death of Major-General A. J. Taylor, the Oommittoo 
requested Major-General F. M. Bardley-Wilmot, F.R.B., to undertake 
the duties, and are glad to be able to report his acceptance of them. 


GENERAL ABSTRACT 


lncome and expenditure of the royal artillery institution, 

From. Id A^ril, 1873 , to Slsi Afe'cA, 1874 . 


i5xi»J5JNmTUliK. 


I’NVa^ofi 

j .Pa{M'i an«l Mntf'riais 

Priniin'; •{ I'ypo utid GtMuiral Plant . 

j "SN utulcutH 

1 Utho'^raphy 

Insiitntiou, Prixe Essay 

Chemist-ry 

I'hotogniphy (SgnHS"::;:;;;::: 


rillHRM ■;••• 7 () > 

Lwtnres 

Tiixidnwny 

Library, ami Books for Sale 

Museum 

InstrumentM 

l-urpumr 8X « ii 

Furniture and Reuairs 

Stal i< niery 

PoHtU{»e ami Parcels 

Ineidenlal 

Wages to Clerks and OrderlicvS 

War OHlee Photographs and Lithogrsiphs 

Cash in hand, f Secretary 107 7 10 > 

Ulsfc March, 1874, IMessva. Cox & Co 23.5 14 10 4 


10 10 0 
0 0 0 


33 16 0 
30 0 6 
2(56 16 9 
3,5 9 0 
386 6 1 

99 7 0 
33 7 3 


126 5 3 
59 11 0 
67 4 4 
139 18 5 
31 10 8 


Cash in Iiand, 31at March, 1873.. 


R.A.L Prke Essay 

Chemistry 

Photography 

{S&fe;::;;;;;:;:::;::::;:::;:;:;:;::;:::;;;:- Id U 

Lectures 

Taxidermy 

Books sold 

Museum 

Instruments 

Carpentry, Wood, and Picture Framing 

Puruiture and Eepairs 

fEntranee 96 0 0 T 

j 1871-3 1 6 0 

Subscriptions -j 1872-3 lo 10 0 

k.Iu Advance 9 8 0 j 

Stationery 

Po.stagc and Parcels 

A7ar Othee. Photographs and Lithographs 

Dividends on JEilOSU 5s« 7d. Cousols.i. 


DEBTOK AKD GKEDITOB ACCOUNT X'OR THE YEAR ENDING 31st MARCH, 1874. 


Mr, *1, Gonld, Balance of Account for “Birds of Australia** ............ 50 ‘ 

Mr, Howard (*ru5>b, Bnhinee of Account for Telescope 39 : 

Printing Paper, AVood Kngraviiig, Nx* 31 

Drawing Inst met it)U .* 38 ] 

instruction in Mntheniulies 6 

Photography 38 

Taxidermy 1 

Books 53 

Museum 7' 

Instruments 1 j 

Wood, Picture .Framing, &c 8 J 

Repairs 1 

..Htfdiomw . ■ 4 

. Incident 1 


Baluuce Creditor .......i. 2376 7 8 


if. d. £ s. 

Balance f Cask in hand 433 3 8 > ,qo< in 

Cr. t Consols Stock (at 92) 1551 7 6 j 

f Books for Sale 20 0 0 i 

Stationery 25 0 0 

Talue of J Printing Paper ........................18 11 10 k i 

Stock, I “Handbooks’* (unbound)..... 38 13 II f 

I “Kane’s Lists" do RKi 16 9 j 

^Chemicals in Laboratory’’ 30 0 0 J 

fPrinting 23 4 0 T 

Photography 49 3 o 

1 Ctees 13 13 10 

Owing by j Taxidermy 3 13 0 

Members •( Books 97 14 8 k 395 1 

and others Carpentry 5 19 10 

for Subscriptions 121 0 0 

Stationery 53 11 10 

Postage and Parcels 28 2 5 

^MTir Office Photographs and Lithographs... 3 19 9 


Exammod aid foaad correct, 

S. E. aOKUON, Lt.-Col E,A., & Col, President Buh-Committee. 

Woolwich, May 27tl}, 1874 


W. H. KING HABMAN, Copt. B.A., Secretary and Treasurer. 
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4’’lie subject for tlie Prize Essay this year was the Duties and 
Position of tlu? Artillery of the Advanced Guard of an Army in the 
Pi(?ld/^ Eleven essays wex*e received, and vsubxnitted to the decision of 
MajorAfen. Hir E. 0‘ Warde, K.O.B., ■ Major-Gen. 0. D^ Aguilar, C.B., 
and Major 0. B. Brackenhury, who had kindly consented to act as 
referees, dlio medal was awarded to Lieut. S, 0. Pratt. 

In the opinion of the referees, the, essays bearing the mottoes 

^^Meliora sj^eramnus/* 

Heady, ayo ready ! *^ 

** Esse quam videre,” 

also possessed considerable merit. 

The number of members of the Institution is now 1441, being an 
increase during the year of 56. {Vkk Appendix E.) , , , 

The following changes in the Committee have taken place during 
the yotir :■ — 

Colonel A. P. P. Connclb replaced Colonel A. T. CadelL 
„ M. ]>. Porde, « a G. Leslie. 

Lieut,»Ooloud P. Close, /, Lieiit.-Colonel A. W. Draysoii. 

ff W. Stirling, joined tlie Committee. 
i^Iajor IC Keate, replaced Major J. S. Stirling. 

dlic following officers retire, in accordance with Rule V. 

Colonel T. W. Mihvarcb C Jh Lieut. E, H. O^Malley. 

:^Iujoi: P. DuneaiL Major S. H. E. Chamier, EILA. 

Captain E. S. Muir Mackenzie. 

The following arc elected : — 

Colonel G. Eotion. Major A. H. King, E.ILA. 

Major E. Stavclcy, Captain C. C. Saxton. 

Lieut. E. G. H. Bingliani. Surg. -Major S. H. Passon. 

Left the Garrison during the year ; — ’ 

Colonel A. T. Cadell. Lieut.-Coloiiel A. W. Drayson. 

« G. I^cslie. Major J. S. Stirling. 

Captain E. S. Muir Mackenzie. 
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*A!lKllfKS OF '.PHOOEKi>IHGS5 Of 


Tlic Iblfowing resolutions were pro})osetl ■ 

L F^*oj)ose(l hj/ Volonei IituMijIe^ fSevoHtled 5/ A/’cv^A-f u/fn/r / .AV/'rr’i 

carried : — 

**That ilic Eeport be adoptiMl/' ^ 

^ Fre^osed MeuL^Cehuel ^^twdiktl i{f li.ai 

carried : — 

*‘That a Btatewemt of ibc AccouniH (yf tlie ILA. hisfimiioii iW ilr* paA yaar, hr 
in future laid upon the tabic in ibe Beading Hoonr^ IbA. liMitiOuai and 
'R.A. Library, foiiriccu clays before the Geiicral Alectii^g/’ 

3. ' Frc^med ' Coknei MaieUljCf ^twiHkd % Vakifti Fidd^ and 

carried:^ 

*‘Tliat a circular be sent to all officers who may be in arrrar of subscript uu), 
rec|uesting’ them to inform the ScHM-etary in what maisner ilunr snbhcvipti*nH 
would be paid for the future, as they appear no longer fti have ati account 
, with. Messrs, Cox and Cod* 


4 u Froposed Cdoml Ihuldlffc^ mcomkd hj Odmd Fidd^ tud 
carried ; — 

**That a Memo, be circulakHl with ilm next utuubcr of i‘roecediugsd* inform* 
ing members that tlic price of Kane's List" has hcen rciluced, for the 
present, to two sluUings and sixptmee for a bouml, and one sidlling for an 
unbound copy." 

5 . ^ Ffopoml hj Colonel Fieltl monded % (kpinin and 

mrried : — ■ ,■ . . 

» That, as it is desirable timi the papers should be eirculaicd as soon as possible 

after their approval, the Committee are r<H|uested to wjusidcr if some steps 

cannot be taken for the publication of the Proceedings " moutldy;* 

6 . ^ Froposed ly Colonel Field, seconded by Cdouel Gordm, and 

carried : — 

That, in addition to the new catalogue of the Library recently isMied, Urn 
original MS» catalogue should bo kept up to dale." 

Proposed hj Cdoml FkU^ seconded by Cdoml ConmlL ami 

earned umnmwmiy i — - 

«*That the thanks of the Meeting be voted to the Chainuand* 
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APPENDIX. 


A. 

Z/.v/ (if Pt/prr^s^ piiMidfkl m fh Pfoceedmgs^^ dmng the pad year. 

An Kinlcavour to r)d.i;rmiue, a Taeiieal Basis for the Zriillerj of England. A 
Lrt'tun^ ih‘Hvare(! ni ilic JLA, iustituiibu, Woolwich, Jan. 3, ISYS/bvMaior 
IL La (L Cleary, ILA. ^ ^ 

The German Ariilh'rj in 1870-71. Translated from the French by Captain 

Iliiiie, 'E.A. 

The CaH!>re of Field Guns. By Captain W. H. Noble, E. A., M.A. 

Details of tlie Field Artillery of the principal Foreign European States. 

Annual Eeport and Abstract of Proceedings of a General Meeting of the Eoyal 
Artillery Institution, hold on June 2, 187^ Colonel J. W. Doniville, E.A., 

III' the'Cliair. , 

The Mobility of Field Artillery ; Past and Present. By Captain Hime, E.A,, 

RB.S. (xNo. V.) 

On the, Priuoiph's which Ecgulate the EtEcicncy of Artillery Projectiles. By 
Lieut. E. Clayton, liA, The liA. Institution Prize Essay of 1873. 

Oil Construction of Elevator, Moncrielf Carriage. By the Eey. J. White, M.A., 
Instructor in Maihemulics, ILM. Academy. 

Note, on tfie Expenditure of Ammuuitiou by the German Field Artillery in 
1 870-7 1« By Captain llimc, 11. A., F.S.S. 

Cirn|.ihicid Boliilimi of ]h*oblems on Artillery Machines. By Major W. H. 
Warded, It A., Instrueior in Mathematics and Mechanics, EJf. Academy. 



On the Inilucncc of tluAVind on theFiight of Projectiles. By Alajor IL Maitland, E.A. 
Report of Tchxscopc Sub-Committee, and a short Description of the Instrument 
(by tlic Maker, li. Gnibb, Estp, of Dublin). 

The ^Mobility of Field Artiilery; Past and Present. By Captain Hime, E.A., 

F.S.S. (Conciusion). 

On the Pressure rccpiired in give Rotation to Rifled Projectiles. By Captain 

A. Noble, FiiS., &c. (late R.A.) 


B. 

qf Trandaiiom^^ puUuM (hmng tie yem\ 

On the Employment of Artillery. Communicated by Lieiit.-Colonel ¥. E. M. 

Beilly, O.B. 

The Clmracteristies of Alodern Battles. Translated from the German by 
Captain ilime, E.A. 

Report of Comparatiye Experiments between the French Field Gun (Canon dc 
4 Rayc)i the English 9-pr. (bronze and wroughldron)# and ¥avasseur*s Guns (two 

' ; ' ■ 56 


MO 

systems), carried on by the French Cammissiau . of lk|M'rinieut^ at 
Translated from the Uevne <rAriillerie by Lknt. Liddell^ 11. A. 

Continuation of the (X)uiparuilve Experiments l«‘Uvcen the Wnoluieh Cuu and the, 
\’avasseur llibhed Cun. (Precis from the Original Ue|Hn1 of the !hau'gt‘H 
Couuuittec). Translated and iVeis made by Lieut, lieorge. Oh\Iall.’v» ICIi.A. 

Jjid Shri pMsM (hma Ik if mr. 

Coutiuuatioa of the Thin for Carrying the .Deiaehmetils with fiehl Aiiilhn;\\ 
Coimniinicated by Major S, Fenuy, JiA, 

Koyal Laboratory Screw ]?rccussionFir/,ej,S.S. (Oemirnl Seruee), Comnmnieateit 

by Captain J, Sladen, li.A, 

‘Fuze, Time, Wood, IllI.L. Ordnance, Comnmnieafd by Captain J* Siatieii, ILA. 
Description of the Swiss Pilt>dri?ing Maehinin CommuniiMieit by Major 
.I)o'wnes,'":E.A.", , ■ ■ g . 

New Wroiight-iroii Field Artillery Carnages, Conimuiiieated b\ i aptain W. 
Kemmis, R.A. 


Presenfaiirms to fhe Avn 

Proceedings of the Insiitutioit of Mochauican 

Engineers for October, 1S72, January and > The Council iJ the liiHiilHtiain 

July, 1873 

Journal of the Roval United Service Institution, ) 

VohIX,5 Nos! 70, 71, 1% 78, 74, and 75, > The Cmiiidl of the fiNitufhm, 

YolXfir J , 

Proceedings of the Scientilic Meetings of the’) 

Zoological Society of London for 187i, Part > The Cmiiicil of the 
HI.; Parts L and IL, 1878 ) , 

Proceedings of the United Serviec Institution of ) ... . . 

India, Nos. 10, 11, 12._and 13. VoL HI. ... J 

Charter, Hye-Laws, and List of Alembers of the 7 nn i* i v . . 

Institution of Civil Engineers 5 Council ol thi^ institiiimm 

Proceedings of the Eoyal Geographical Society, *\ 

Nos. 3, 4, 5, YoL XVIL ; No. 1, Yol XYIIL f ^ , 

Journal of the Iloyal Geographical Society, ^ ^ 

Aiouthly Notices of the Iloyal Astronomical ‘A 
Society, Nos, 1, 3, 3, 4, 5, 6, 7, 8, 9, 10, f ^ .. , 

Tol. XXXIII. ; Nos. 1. % 3. mid 4. Vol, C 

XXXIV ) 

Ixamination Papers R.M. Academy, February, S ... „ , , 

June, and October, 1878 \ ™ Governor, R.W. Academy. 

Text-Book of the Consti-uctioii and Manufacture 

of Eifled Ordnance ; Second Edition j Gaptaiii i. b. Stoney, B.A. 

The Theory of Modem SkirmisMug. By Minor , 

A. Schmid 5 Ghapmmi, ILA. 

Italian Artilleiy Journal for 1872. Part Ll™, « 

officiali Part IL, non-official j Govemraeut. 

Institutions Militaires de Vegece Captain H. W. h. lliwe, ILA. 
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Fiaii {^r the \V<aks <‘avn<'(l on ap:ainsi 8ebasiopoi 
(innvu duriu!;' ilu^ by .Major (iordoUj K.E. 
C’onntiission do K\prrHnuH\s de Bourgos, S:e. 
Exporienot's oinoparailvrs ruUv das cunoiis de 4 
rayds d(' aainpagtie das canons Anglais de 9 
Hvrcs cn brnir/,c on vn acicr (de M'oohvieli), et 

<lc canons syslcnu* \’avuscnr.., 

llLstcndra! Representation of Iron Plates ami Iron"^ 
(’!onstnH‘tit>ns generally used in Koriresvses, | 
with skeielHes fd' iho, best, projectiles against 
iron plates atnl anuour^platcHl ships, By 

E. CL I'\ Von Aielm,*. 

A Eoneisi'. l.V3it«Book on Military Law. By 

(kiplain A, Ford, It A. *.,*.,**.*. I 

Iroibcased Ships of France ; dimensions, eost, 1 

armauuniL ISi'O ) 

ExplosiYe. Agents applied io Industrial Ihirposes. | 

By F. A, Abel. F.liS, | 

ILuivy RitledOrdnauce ; Speecdi of Alr.Hick,^!.?,, > 
in the House of Commons, 23rd June, 1873.. j 
The Tadics of the Three Anns, as nioditied to 
meet the rei[uirements of the present <lay. A 
ledure delivered at the ILlbS. Institution by 

Captain IL Braekenhury, ILA 

Voleanie Fnergy ; an attempt to develop its true 4 
origin ami eo.^mieal relathms. j^v R. Mallet, > 

^ AJi....*.. .1., ) 

CikmirilmlioiiH to Terrestrial Magm'ti.im. By 
Cleneral 8ir K. Halnue, K.CJJb, V,lMi.8 
liC^eiurcs on Artillery J5id>jects, addressed to the) 
OfUcers of the. Auxiliary Artillery } 




OoL S. E. Gordon, C.B., ILA. 


Tlie Author, 


The Author. 

Admiral Sir A. Cooper Key, 
K.C.B. 

The Author, 

Bashley Britton, Esq, 

The Leciurer, 


The AuUior. 


The Author. 

The Council National Artillery 
Association, 


AYashiugtijn Asironomh.ud and 


Metoorologiear 


Observaibiis, 187d 
Afaslungitm Catuhiguo of Stars, 1S43 to 1871... 
Zones (if Stars, observed at. the United States 
Naval ()i)servatory wiiii the tnunii eircle, 

from 1846 to 1849 

Zones of Stars, tdwiiwed at the United States 
Naval Observatory with the meridian transit 

iilsiwiuent, from 1846 to 1849 

llesuUs of Observations jnade at the United States 
Naval Observatory witii the transit instrument 

and mural eirdc, from 1853 to 1860 

Report of the Difrercnce of Loiigitudo between 
Washington ami St. Louis. By W. Harkness 
Du the liight Ascensions of the Equatorial 
• Fiindfiiiiental Stars, and the Corrections neces- 
sary to lletluee the liight Ascensions of 


ctiferenfc Caiiilogucs 


io a mean homogeneous 


Rear-Admiral B, F. Saiides, 
United States Navy, through 
Smithsouiau Institution. 


system. By Simon Newcomb, 0.8. Navy J 
Lightning iiiHrLightning Conductors. By W, H. ) 

Breeec, Esep, M.LCJL,., ........ j 

The History of the Eoyid Artillery* Tol. ILa 
B y Captain P. Duncan, ILA.* M,A.,,ILC,L,, > 


The Author. 
The Author. 
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Special Coininiii.ee on (Oin-Cottmu antP 

Transport of Guu-Colion. Secoiul Report ... 
Eeport on the ’.French Artilleryj 1S73. By 
Colonel 1. Reilly, CJi, EA. 

Map of Aslumtcc ami Gold Coast 

Sketch Map of Gold Coast. Two sheds 
Eevised Map of Gold ( 'oast. ! lalf shed. ..... ... 

Alap of Asliautcc and tlie (lokl Coast. 1'hrre. 
siiects 

The Franeo-Gcrninn War, 187ih--71, 1st part, 
Brd section. Translated from the Gernian Uy 

CaptainF. 0. :n. Clarke, ILA. 

The Armed Strength of Ausirin, Compiled by 
CaptainW.S. Ccjoko, 2:.bid Kegi. Fart. L... 

A 3’recis of Modern daeties. Ry *Major R. 

Home, E.E. * 

Afanual of Artillery Exenases, 1873 

Eeport on Experiments mulertaken h» test the 
comparative merits of the Hilled Canon de 4, j 
English Guns (9-])rs, bronze and steel) imule 

at Woolwich, and t be Yavnssciir Gun 

UArmenient et Ic Tir de rinfanterim Far J. 
Capdevielle, Lt.-Col. au 33^ dTnfanierie. 
Aiks 


The Secret ary c»r Stale fin* W ar. 


Four il.L. Lithographs 

Four lUJ.l). « 

Twenty W-.O. Photographs 

9-pr. and 16-pr. Rilled AI.Ij, Rattmlt's; AVeightof 

Shafts on Horse's 'Back 

Extracts from the Proceetlings of the Dejuirtment 
of the Director of Artillery. Ko, 4, Voi. X.; 

Nos. 1, 2, and3, VolXl 

Duplicate Set of Kriegs-spici ]\lnp.s, in seven 

parts., 

Austrian Handbook for Field Artillery 

Lectures delivered in the School of Military A 
Engineering, Chatham. * j 


Subjects 


Chatham Dockyard Extension Works. 

By G. A, Bermiys, Esq,, C.hL 

Eough Notes of eleven Lectures on the 

use of certain Electrical Apparatus 

Notes on the Building Trades and Build- 
ing Construction. By Captain H. 0, 

Seddon, E.E. 

Eemarks on the Chemical Analysis of Samples 

of Soil from Bermuda , , , ^ , 

Eilltng for Heavy Guns. By Captain L K 

Morgan, E.A. 

the Construction and Manufactime oF^Eifled 

Guns, By Captain C. Jones, R. A, „ 

Notes^ On Field Aadillery Fwjeotiles. BrOapiain 

J. E. Oliver, E.A 

Greenwich Magnetical and Meteorological Obser- 
vations, 1871 . , ■ ' 




The ^ Cmniiiiimimd, Sdicml of 
‘ Military Engineering, Chat- 
ham. 

Major-Gtneral I. li Lefrciv* 
(j.B., liA. 

The Author. 

The Author. 

The Author. 

The Astroiwiner lioyaL 
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rr()fas.>i<inal I’apavs of <!orps of Iloyal Kngi-) 
iK'crs* Vol. XXLj '1S7S copies) 

Ilii.ssmii Artillery Jotn-nal Ko. lS^^t ; Nos* lA 

3, 4, Th II, 7, ti, tX Itl, ] i, ami IS, 1873 / 

Rctmcil Miliiairta Purl IV., I87S; and Parts f 

I, !L, am! ill, 1873 

llie ArtilUu’isPa Alamtal and ^British Soldier^sX 
Compemlium. EIrvcnIli Fuiiliom By Major / 
L. (Iriflitlm and i'aptaiu \L Duncan, ILA., f 

D.CLL, km ^ .J 

IlarPH Army List, for January ami April, 1873... 
Plans of lilt* new Artillcrv Maimel,\ 

Nos. 58-110 ........ .I....... .5 

On tin* Udatiou of tla* Parish Boundaries in theA 
South* Dust of Kiiglami to Great Physical f 
lA'afuivs, parli(‘ularly to the Chalk Escarp- 1 

nmni. By W. Topley, FxLS J 

Smilhsouiau Contrilmiions to Knowledge,'! 

VoL XYllL 

Report of l!u* Chief Signal Otilccr, United States 

War Dcparfnu’ut, 1^72 I 

Geological Survt'v of Afoniana, Idaho, Wyoming, f 

and liiah, 1871^ 

Smitlistniian Report, 1871 

Smitlmonian Mis^ullaneons Coilor^tions. Yol. X.^ 
Suggt*siions for Supplementing onr Coast Be-”" 
fenees on the Mom*rit'ir System, in harmony 
witli the tu‘w Bi^trici ( hganisation. By Alajor 

MonerielU F.IUS* p 

Pnrihm* Oliscrvations mi tlic Alonerielf System of 
.Mount iug Orihiance, Bv Major Aloucricf, 
F.ILS. J 

Lectures addressed to Olliecr.s of Voluuiecr Corps ) 
at the Royal United Servieu Institution, 1873 ) 
Report of tin* Final Examination held at ilieV 

Stair College, DeamdnT 1873 

The Ferns of Southern India, By Miyor 11. iL..| 
Beddoinc, insperekm of Forests, Afadras ...... ) . 

The Ordnance Survey of tin? United Kingdom, > 
By Captain 11. S» Palmer..,.,,. ) 


The Editor, 


The Russian Govermnent. 


Captain F. Biinean, R.A. 

R.A. Library. 

The Officers Iloyal Banish 
Artillery. 

The Author. 


The Gouiicii, Smitlisouiaii Iiisti- 
tutiou. 


The Author. 


Tfie Council of the Institution. 
The Bireetor-Geiieral of Educa- 


Col W. C. F. Gosling, R.H.A. 


The Author. 


Booh^ purc/ime(L 

The Birds rjf Europe. Parts 17, IS, ID, 20, 21, 22, 23, 24, & 25. By H. 

•,,..vl)r€sser,F.Z.S,., 

The ibis. Nos, If), 11, & 12. Vol. IIL 

Celestial Objects for Common Telescopes. By the Rev. T. W. Webb, AI.A. 
Almuud of Gunnery for Her ALyesty’s Fleet, _1873. 

The Goidlifi of Himbes, and other Essays, By J. Todhunter. 

On tlu^ Use of Fichl Artillery on Service. By Taubert. Translated from the 
. .HerimHiby/Liciit.Tl.. IL Maxwed, B*A. ^ , 

(Riemistiy, Inorginric and Organic, with 'Ixperiments. ■ 

Oampalgu, of, 1870-1., „ ,Officiiil War Documents of 

.,„..Amiy... ,..,,lhiin$kied,,.by.,C*,, Il..Voa.WBghi, 


m 


:MI5FTES of ]»KOOFKinNO*S OF 


Coniribiitioiis io Holar Physics* l\v J* Novmuu hovkyv\\ FJPS* 

The Telegraphic Jounuil aad Klectaieal -Review. 

Elementary Astronomy. By IE A. Proctor, B.A. 

Ashantce ami the Gold Coasi.^ By Sir .kdm Ihdrymplc llay, td. 

Journal of the Palmoiiiographiral Society, XX\ 11. 

Quecn^s Regulations and Onlers for the A\rmy, 187Ih 
A Key to the QucciPs Regulations, as revised in 1S7S. .Malfinu 
Simmons, on Courts-Martiul 

Army Estimates, 1 8 7 4'-r> . , * , , * , 

The ‘Principles and Practice of hloderii Ariillcry, By LE4’oi. r. if. (hvem lEA., 
^nd Ealitiom 

AmmM SoekJ^ IHuktS, 

St. Anthony of Padua healing tlu^ foot of a young tnam 
SE Francis preaching before Pope llonorius 111. 


D, 


Presimkdiom to Mmt 


HifU 


lels, 

i‘ry, > iM; 


ijor W. A. laie ILA. 


Two Boxes of Proportional Military Alodels,' 
containing a Battery of Royal Horse, Artilhu 

and a Field Battery 

One Indian Kingfisher Lieut. 1 1 uf chin>on. IE 1 1 . A * 

17 Birds and a large Collection of Shells and x ^ , t x x n t 
Insects from Aden and India .............. .. J lerlinry, lEA. 

42 Birds from British Burmah Major ,E W. iriehardHon, ILA. 

One Pair of Alarkhur Horns, and one Head and ) , • \ t rti n » 

Horns of Eavine Deer, India { ^ 

Horned Tragopan, from India Lt.*€oL Ch M. (Jiivmi, lEA. 

19 Birds from Jamaica 'Major J« IE King, lEA. 

Two Black Guillemots,from Loch Broom, SutherO mx xv v \ 

landshire 5 ^ 

One Indian Monitor Anonymous. 

80 Birds from Southern India * Colonel H. Cadeil, K.A. 

A Cigarette Case, formerly belonging to the hitcX 

Captain Brabaiion, R.A., and' a Head Dress / j . s q v m.. h 

belonging to the Chief Priest of the Temple f A.fe. k. 1 usudl. 

of the lai-tli, Just outside Pekin j 

Mammalian Kemains from the Pleistocene De-"^ 
posits, collected in the neighbourhood of | 

Woolwich by Captain H. W. Peilden, R,A. 


Captain H. W. l-eildeii, K.A. 


No. 1. TuskofElephas primigeuius 

» 5,. Molar, 1. primigenius 

« 3, Three portions of Pemur of 

Elephas primigenius 

» 4. Scapular 

» B- SkuJlandlioms, cores attached, of 
Bos primigenius... 

Skull of a North American Coast Indian, from') . r- u/ n r- . « 

. near Queen Charlotte Island | ^^*yor-Gcn. W, 1). (losset, ikk. 
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<^r Hiher Or<% from Fozo Kieo Mines | 

Guadu! near Seville 

Seven British Birds 

A Silver-lVIomilei! iMatehloek, fmm the Armoiiry) 
oflht^ Eajali of Tniyore. 

Barhmy Partrid|JCin.. 

\Vat(‘r Bottle (B<‘^^imeuial Paiteru), \vom by) 
Bourbakie*s Army in the war of 1871-S ) 

Two .Bottles of Bunuese^ Hepiiles,,* 

Dpereiila of Great Queim Snail, from the' Favi- ) 
gator Lslaiids 3 


Lt."Co]. A, W. Dray son, R.A. 
Capt. W. H. King Harman, B.iV. 
Captain G* B. Macdonell, R.A, 
Captain W. H. Biithie, E.A. 
Lieut. L. Tillotson, R.H.A, 

Major A, M. Rawlins, R.A. 
Captain R, W, Sparks, 7th Royal 
Fusiliers, through Sec. R. A.L 


Bird f/vm Jiriikk presented hp Lkut. W» L. JhdcJmmn^ 

jh‘largopsis bnunauica. 

Blnhfmni hnlM^ presented % Lmd. J, IF, Terko^py E.J, 

Pt>tioruis teesa. j Copsyclms saularis. 

# i Pyconotus hseiuorrhous. 

(kyndmulgiis asiatiens. i Alsenoax terrieolor. 

Coraeias indiea. j Acrkloihercs tristis. 

llsdevou smyrneusis. ! Xantholmma litcmacephala. 

‘Merops viridis. i /Bgialitis philippinns. 

Orihotomu^ iongieaudus. Ardeola leueoptera. 

Tehilrea parudisi. Ibis faleinelius, 

Ithynebma bengaieiisis. 

A Bo a Cidleeiiou of I nseeis and Shells from Aden and Iiulia, 
.Birds Jram Brlikti Bereiaky premded bp Major /. J?. EwMrdsoUy R.A, 


ilaliustur indus. 

Ikilioniis 

< 'irt‘UB melunoltmeii'^, 

M U 

Strix iintieu. 

Coracias aflinis. 

f ' » 

Halcyon smyrnensis* 

Aie.edo liengidenHis, 

Alerops viridis. 

Pomatorhi uus eryi hrogenys. 
Trod iul opierou va riegat uni. 
Oriolus mehiuoeephalus. 


Panis inonticolus^. j 

Copsyclms saularis. ; 

Dicrnrus macroeercus. ; 

Myragra ii’/mrea, ^ | 

llubigulii gularis. ! 

Also a Collection of 


Arundinax olivaceus. 
Pyenonotus pygmns.?;? 

Siphia erythaca. 

Lanins erythronotus. 
Biuly^tes viridis. 
Arachnechthra asiatica. $ 
Dicaeum coecineum. 
Acriclotheres fuscus. 

Temenuclius pagodariiin, 
Stnrnopastor contra. 

AT , ' it' 

Eulabes religiosa. 

Passer havicoilis. 

P. cinnamomeus. 

Palaiornis rosa. 

Pious blandfordi. 

P. macei. 

Oecinus occipitalis. 
Chalcophaps indicus. 
Insects. 


Bird f row fnd la y presented bp LieHL**(hhnel G Af. Qomn-y R,A^<, 
Ceriornis satyraf 
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lUnkfrom Jmnaka, pmmikd % J%‘or / . It A*iXf , h\ J, 

Aitlmrus poljtimus. (Se^venspceimeBs), ; Mm\h Iruengri^ys, 

Lampornis porpliyuruft. j.. QiiusnilH^ rrassirosiris 

Todus viritlis. » *• 

Certhiola iiaveoia. j ' Taoagm miiL 

Ptilogonys anuiilatua. | « » ^ 

^ , ■ I Ceutunia 

. ■ Ctmtiiras radiokfm . 

Bnlkk Bml% pmmied % iiie Rei\ //’* 'K M, L , 
Urk gryile (Blaek OiiiHeiiiot). 


Birin from Inikj prmntei % Cdme! M. CmkH^ it A* 


Syrnium sinensis. 
Coracias indiea. 

Halcyon fuscus. 

' M u 

Ceryle rudis. 

Merops philippinus* 
Copsycluis saluris. 
Dicrarus macrocercus. 
D. balicassius. 

Pitta bengaleusis. 
Pastor roseus. 

Muna undiilata. 

M. malacca. 


Palawnis toft pi at ns. 

P. beugalensis. w.( 
Xanthoianna asiut ivn, 
('hrysoeolapies stsIbiiitnH, A 
Ceniropus nifipeinns. 
Coccystes nii’laiiokunns. 
I'iliaginis spudieeiis, 
Corturnlx i’^mwiinnlelf ira, *;? 

■ .* ■ ' ** , 

M)iviinellns gafusi;^. 

Oinolns interprrH, 

Ardcola IrurnpUna. 
illiynckf rajienHis. 
Pdicainis philipjM'nsis, 

« . Kf ■■ 


Om Bird, pmenkd hy Captain iK It, Diithir, 

Cflceabis petrosa, 

BriiM Birds, presented Up Captain IF. //. Kbiy Harman, R.J. 

Falco peregriuus 5 (Peregrine Pnloou). Ilydrobata diu^bm $ ¥ (Water t)iize!j, 
Tinunnculns alaudarius S (Kestrel). Corvus coirix S (Homlial (Vow). 
Turdus viscivorus S (Missel Thrush). Vauellus eristutus i (f.upwiug). 

Skulls and Eoritsfroin India, presented hp Ideiit. Turner, B.A. 

Eavine Deer. 1 Mnrklmr. 

PtesmUd hy Briyadter-Oena-al JbioU, C.B. 

Indian Monitor goring specimen, in spirits). 

Presented hy Mc^or J. M, Bmlms. M.A. 

Two Bottles— -Eeptiles in Spirits — British Biinnah. 
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.'SMrj/K'iif tf nim',i.s<‘ ,iml D,;eiv,m! o/' Members of the B.d. IiisUiutiofi 
(h'/unff f/h- i/i‘,ir eiulki^ UsC March, 1874 . 
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MiXl'TER OF FKOPKKDINOS OF 


THE 

CONSTITUTION AND DIITIKS OF THF ARTll.lKKV 

Ol- THE 

ABYANOED GUAllD OF AN AKMY IN 'I’llK I'’1U1,1), 

IIV 

UKFl\ S. a imATT, li.A. 

[mE EX INSlTOtlTON 1*KIZP' ESSAY OF ISiF!.] 

“3fu!hi iicti'niiliua (If'sunt !nu!f«.” 


The introduction of l)rm*h-lo!ulcrs and rilled rannnn luis iimloidsti-dh 
modified tluMvliolo sysi cm of moilerii ladies. The pamral prinei|des 
lating the disposiiiuns of iroops will always remain trne, hul their nauh' of 
application will vary aecariling to the exigimeies that altswed rontliln>ns tsf 
warfare may give rise to. It is not easy to ilelennita* when* tin* develop* 
ment and giwth of new ideas should end, C’eriain eh;mge< in latiiiid forms 
result nalitrallj/ from the inlrodudion of mnv eliMuenis into warfare, provided 
that the value of those elements is aeeuraitdy known am! jnslly e>fimateiL 
On the other hand, many debuted jumits eau only be seiiled hv ihe e^laldi^h- 
ment of new theories founded on a certain nuiubcr of nidi known fuels - earn 
being taken as to the sutlidency of the midenee. 

The tendency of the presmit day has been — in the ease of advanetnl guards 
— to increase considerably their strength. This has arisen naturally from i he 
increased range of modern weapons, ami especially that of llelil gnus. The 
main body of nn army has to be. protected from distant aiiillery iire whih* mi 
the march, and while mananivring to get into lighting ordm\ To iTVd this, 
an advanced guard must be strong enough to hold a posiikm wiihuiu snp[inii 
at a sufficient distance from the main body — a comliiion only iduainabii* by 
the employment of a powerful force. 

Before entering into details, it is necessary clearly to understand what an 
advanced guard is, 

nitionof An army always marches with as broad a front as is consisfmtl wifli tmdi- 
5^“*^ cal requirements, This necessitates a division into several colurniis inarehing 
on separate roads.^ The object of tlia march, the nature of the country, am! 
the number and direction of the roads, regulate tlie number of ccilumnk 
Each column may have its own advanced guard, or one iiuiy serve for the 
whole array. It has thus been laid down as usual to detail for the iiilvniiet*ii 
guard one or more constituents of the main bodyd Tims an iirmy (minposecl 
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mm ('orps, would detach^ one for its advanced guard ; if coin- 
postal ol divi^^ious, iaio or iuort‘ divisions would be sent. Where^ Imveverj 
a largo conpau^l body is staii forward as an advance to the whole army^ it is 
liol, slricll) speaking, an advanced guard, as generally understood." It is 
sinipl) a poveiiul deiaelnul boily, which must expect to fight inisiip- 
poriinh ant! its mission iloes not obviate the necessity of having particular 
advanreil guards io I he head of each column. If, again, this detached 
both of troops is kepi within tiglding support of the main body, it will 
bi'(‘oine taelieall\ net'es^an to ilivide it into several coUmins, and it becomes 
virtually a series td’ atlvmuuHl guards covering the heads of the columns of 
the army, it is, then, simply lU’eessary to consider the ordinary case of an 
advanced guard en\ering the head of a column of an advancing anny. It 
must rimu’mbrred^ imweviu’, tliat as each column has its own advanced 
guard, that of t lie army consists of the sum of these several bodies— each 
being, as it were, linked to those adjoining it. 

In ihi‘ maiadi uf an army, again, it is often necessaiy to provide flanking 
di'incdiments — snnudimes improperly called advanced guards. The action of 
these bodies will imt he eonsidmnd, as their employment varies so much 
according to the cinminstances of the case, and, not being on the true front 
of an army, tluw c'aunoi proptndy be considered as advanced guards. On 
account of tlie spaei? eovenn! by a large number of troops, more than a corps 
is never marehed on a sing!<‘ road, if it can be avoided, and marching by 
divisions is prtdiTahlm During the last war, the Germans always marched a 
division on i^aeb road when pnmJieabie.^ The question, then, resolyey itself 
into tin* consideratimi of the advanced guards of a corps and a division, as 
appHeabh* in the gem'ralify of cases, 

I'or eonvcnirma‘. of reference, the composition and strength of the divisions 
ami corps are supposed to In* similar to those maintained in the army of the 
Nortli German Gonfederation, the constitution of which is followed, more or 
less, by the great military powers.- Tlie union of two or more army corps 
forms mi arrnv.'^ . 

According to the lies! military writers, the role of an advanced guard is to 
facilitate the mardi and guard against surprise. The country through which 


J ihan a was aekkna placed ou oao roatL**<-*-'ramphlct by Duko of Wurfcemburg. 

. Mon. ■ ■ 0un0. 

" r (Two wgimetiis, cachof'i 0350 

IstBnirmk I tkTe ImttaliottB J-— 

-t Y. < 1 < I’wo rojrimeais, oacL of^ 

j --’mi Bnsaa« [ battalion. J 

U4 I mi utu.'l oup fpgimout cavaJvj- ,, 

Osw dmdou ik‘M artillery.. , 

Total (adding Sfcatf) 14^66 2^3. 

Uml Dhiskn,. 

One bftttiUbn 

(*orp« baifctwiM and train 

AdiminatriUlve Jim inoneeri, train, &c. ^ 

Total..... W 

An RTOiy corrw will Law tims about 31,(K!K) fighting meni 
A difisioii 14,000 0 • ' 

® Frdoi# of Modem Tactics,** Howo^ 
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iluU;K)ops inusi ilu>r<nighly lo imu h of 

the main body nanoved, aial useful infbriunlion of a!! kind*^ v^Wwivil. l‘be 
iiiovciucnts of ail eueuiy have to be ceaselessly wntelu'd* and ali siuai! hoNtik* 
bodies driven back. In addition, it has to nianceuviv, contain tiu' euejny, 
and give the main body time to prepare for aefiom^^^ In prcseiua* nf an 
enemy, it is '^not to advance or retreat., but nunwmvre;*''^ 

An advanced guard has thus two opposite functions to perfonn— oiu‘, to be 
the eyes and feelers of an army; the. other, to arrest and eiuitain iln* tnem\. 
In" order to perform the lirst, the troops should be of the hghft^s! doserip-» 
tion, and childly cavalry* To attain the second, tlu' main roustitnenis >h<mld 
be a powerful infantry aiuradillery* 

The endeavour to reconcile these contlieting ftnmlions is, without donhtjhr* 
reason of the great; dillcrences in the conslilution of advamaHl guard'^ as laid 
down by authorities on tactics. 

The present tendency is to restrict theiu, more or less, to the latter duty ; 
fulfilling the former by the employment of independent !) 04 lms of eavaliy , one 
or more dayks march ahead of the army* 

In this case, the use of an advanced guard in protiuiing frtun surprise and 
collecting information of the enetny ceases, and it becomes pratiii'ally the 
firdfgJding line of the army. It may not be possible, however, always tt> 
employ cavalry as a rcconnoitriiig force, and tlu^ ease of its nouHinphnineni 
must be provided against. 

Advanced guards are composed of the three arms, ihv rtdativr strcngtls of 
Sr each being mainly de])endent on the physical features of the seat of war. 
They are, in fact, miniature armies, 

with regard to sme, the tdlieial text books'^ of Kussia, Ansi rim nml 
Germany agree in assigning to them a proportion of from | to | id' the iiijiiii 
body. The French writers till lately wen^ eonteidtui with a nundi smaller 
fraction, even reducing it ns low as ./j) in some <‘nHt*se^ Iluir most reenmf 
publications, however, maintain the correctness td' the Cnwmau siumlarsl.^ 
Belgian writers fix as a proper normal proportion;'' \Volst*li»y, lippurenlly 
following Dufour, approves of irom to of the whole foret‘d* 

It may be assumed, then, that an advanced guard should vary in strength 
from J to of the army, as a genera! rule. This large pniporlioii m‘ed md 
be strictly adhered to in the case of small bodies of troops, and where the 
country presents exceptional features. Within these limits, the slrtotgUi 
is generally increased as the columns become deepen 

The distance from the main body varies much, according to circumsfmicx's ; 

. a rough rule being that the interval between the linul of tii(‘ column nm! 
the main body of the advanced guard should be equal to the depth of the 
column. This distance should, howwer, rarely exceed live miles; the sole 
exception being the case of desiring to seisse some point or position the 
possession of which would be worth the risk''^ of incurring a clefeai whih^ 



^ Napoleon. 

2 EtgnlatioM for field Sfwioo of Prwk, Bo. of Aaitiift. ** AhmcI Blwngtli of liiniiR;' 
8 « Cows d'Art Maiteiw/* Tid. 

^ Conferences du Minisfcre de la 0ttorro.” 
s « La Tactiqne Appliqu<5e au fermin/* Taiidwi^ld©. 

8 ‘*Soldier^s Pocket Book “ 
t '^OpemtiottS of War,” Hamiey. 
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hfViHiil r.'iii'li (>1 > Tho special ('mployment of any one avin in the 

•.uivniuvil jjuavi! ciuniol Iw consitlored without constant reference to the other 
hnuu-h.-s o[ _(hr sewK-e witii which it is allied. The normal action of the 
iorc<', IS. hi'snlcs, a case where, the mutual dependence of the three arms is 
ospcciaUv pramnu'ut. I'lic constitution and duties of the artillery can best 
be jnciged ut by fi^iifc^iuering the advaneed guards of 

Fii>tly. An army on the march* 

^>i‘eoiuliy. An army in immediate presence of an enemy. 

• FinsT An , my on tub Maecil 

All tamira! wriU-rs agrev npon the necessity of having a normal order of iiekiive 
man’ll. ' 'riumgh cwmmMimcvs and features of the soil vary, incessantly, it 
is neeossary tii havi’ a tixod metlmd in progression. Experience teaches us 
that in niiu’ oum-s mil ol ten that may arise, a normal order of march need 
not be interfertM! with. Tim few exceptional instances are wdl known, and 
their mollifying inibuame clearly deiiued. The troops leading the advanced 
guard regnlaii' tlu‘ rale of advance of the main body. As, in addition to 
jirogn'ssimi to tlm front, they have sundry duties of reconnoitring and 
clearing away obstacles of all kinds, it is evident they should be very mobile. 
Cavalry, ihvn, when the ground admits of it, takes the liead of the column. 

As {^avalr\ has to fall bard; in presence of small bodies of hostile infantry, 
and eannol enter dctilcs of any kind alone, it has to be supported by a 
ceiiain hirce of inianlrv. main body of the infantry, whose duty is to 
arrest the enmny In' mtlmr oflensivo or defensive action, will naturally be 
further in rear. The arlilhaw must be. sunieiently far forward to meet the 
first shoedi of the muaity f at the same time, its main object is to assist and 
support the act ion of the main body of the infantry. 

;\.s a resull of these considerations, iiu advanced guard is divided into a 
main body, consisting of the major portion of the infantry and artillery, and 
an advanced liody, or vanguard, composed of the lightest troops. In the 
{‘as(? of a large advaucetl guard — such as that of a corps dlarmoe — an inter- 
metliati^ body is gtmerally necessary to support effectually the van:^ Commu- 
nication lias* to bt‘ kept up between these several constituents, and also with 
tlm main column and neighbouring troops — a work usually effected by 
cavalry. Patrols and skirmislmrs have to be sent out to search the country, 
and small bodies have often to be detached to cover unprotected flanks. 
Artillery is rankly sent with these detachments. It is impossible to lay down 
exact intervals liefween the various portions of an advanced guard, as the 
slate of the nuxitlier, the features of the country, and iiie number and con- 
stilufion of tlie irot^ps, arc all disturbing causes. The great principle to be 



^ «I« Ilia mbimeoor Ums ZniHlkmH 8th Zermatt Corps towawls Saarbruck, the advanced 
gtttirtls were froto 8 t.o 41 mile# ahead.***— ** Attaek of Prassian Infantry/* by Puko of Wnrtembarg. 
through the Trantoata dolilo, in 1888, tho advanced guard of the Siad Division was 

1| tttik'rt tthimd of the miiin body. 

* ** II feui avoir des priaeipoa; il no faut pm se limt au haaard d© I’inspimtion.**— Bugeaud. 

^ ” Atisbilduiig dor Infcntme/* Yon Widdetsdt. 

^ Th© Iai*gor advanced guards are divided into a front troop main feroop {Jmmpttmppjs 

and main Iwly “I’ho Amy of the North German Confederation/* 
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recoginscul is, iliat ilio//mv or m\m hotly of ilio giiard ^lionhl iu)i hv tA|)oM-4 
to dfstant adillt'ry lire until it is fonml up in lighting oiderJ 

WitliTcgard to the proportion of artillev} allowed lo the ndv;nierd e:nard. 
the modern teudeney to inert'ase ii eaunot eseapn notuy. 

In the series of advanced gttartl eugagtanents in iSuo, the \ytnl td 
was generally sevcrelv felt. One ot llm prineipal lealures (»t tin' arfilhon 
tactics in 1870 was the- engaging in force in mlvaneet! gnard^ aelmiisd’' 
ami the tendency of ihc latest writers is Us exceed the proportion ;ni!i:dly 
employed in that campaign, dim ditlerenee betwirn tnodtim ami uneimn 
practice on this point is must striking, timkr ilm is1 hhupirc ilu' ;nh;merd 
guard of a corps had oihm bat two guns^ whih* now eacli dividon ddaeln s 
at least a battery to its front, and a corjw employs two, tinye, nsn! oecasiinm 
ally four batteries. Guns formerly emphnanl merely io give nofiec' of an 
enemy^s approach^ are now recognised as a neeessary adjumi lo a svwiv 
comhatr'^ 

It may be assumed that on the inarch a division atfaches one balttuy to 
its advanced guard (occasionally two), a corps two, and open thri’cd In 
the case of an army advancing by roads close to one anotlm*, the advancid 
guards of each column can alford one another inmual support some 
extent. In such a case, the proportion of guns heading each eoiumn nec*d 
not obviously be as great as when there is no prospect of such snpjnul. 

>f As to the position on the inarch of the guns, there are sliglit ililferem'rs 
of opinion. The necessity of having them at any numiem to the fnml, 
forbids that they should march in r(*nr. Tlu^ liabililv of roads ami passages 
to be blocked by on-pressing iroo])s,is apparent to all The genrral opinion, 
founded on the experience of the last two wars, is that the majtirify of the 
guns should be placed at the head of the main hotly td flu* advam'ud gttarti, 
covered by a small force of infantry— usually a battalitme’’ !u the ease of a 
large advanced guard, such as posscssetl by a corps, it i.s ativisabie tu ildaeti 
one of its lightest batteries to inarch near the rear of the. vaiignanb Thus a 
division will have its one or two batteri(*s marcliing close u> ihr licad of liie 
main body I a corps will have the majority of its guns simihirly placed, lud 
attaches one to the van.^ 

In apportioning the artillery to the advanced guard, tactical units must be 


i E^ar of Yauguard to head of main body of admneod guard of a diviiiun, r»«io fo 
according to V^rdy du Towiois j 600 to TWyda., according to Homo. Whero nimilrj m fin*y 
cavalry being solely used in van, 2500 yds.--** Armed Btrcngtli of Mttssia/* ■ 

- Tactical Deductions/’ Boguslawski. 

It will b© interesting to contrast tho ideas of Marslial Key, as delivered to his lit 

camp of Montrouib in 1804, with tlioso of the present day. airing iiwtnietiona for the adfam-inl 
guard, be said:— “It sball open its mareb with a squadroa of cavalry, a conipany of mmUmm, ii 
gun, a battalion, bebind wbkb sball be a gun or bowitzor. The »it of Urn infiwtry altall follow 
with tbe artillery* The piece of cannon at tbe boad of tbt column aball h« flrwl m rapidly 
possible fcbe moment tb© enemy is found in for«, In order to give notice to ifw army/* 

4 Hobenlobe, looking at It in aa artillery point of view, lays down three or four haltwio# m 
requisite for a corps. 

, ® “ Dk elles seront ogalement him pkedes pour agir ofeaslvomimt, pour fkformr In d4ploi«iic«t 
des oolonnes ob pour tenir Irninmi 4 dktaaoa m eas do retrait#/'— “ Im f wtiqim Mpliiiule ini 
terrsdn/* TaudeteMo. 

® “Utoploymcat of Held Artillery/* Hobenlobf. '“li*«iploi du Cta« d# BatlalliV' Tauiicrt. 
^ ,^*aebram* der Ariletie im fold/ Bytadt-BbeMt. « Steiei In Leadint/* 

Tardy du Yernois. Von Waldeffi^o* IbBowg* 
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kejii fopethiH' imieli p possible. The battery is ,tlie .smallest artillery 
nnil, aiul its siilalivisimi is always to be deprecated,^ 

Tlic naiure (d llu* half fries o! the guard has been considerably disctissed. coiistitution 
Hlimilil they In' eoiiijwscHl of heavy or light artillery, or a' mixture of 
hvn: ' 11ie ai!\;uiee<I guaol artillery 1ms often to seize \Yith rapidity a 
favourahle atid exposed posifion. To move rapidly, 
eiaily repuisiu*; lo maintain ^ sueeessfullj an exposed . pWtioii, ■ tlic 
elhx’livr gun agaioNt troops is advantageous, Firing against troops, the 
rfleol is proport ionah ii) a great exieni, to the number of projectiles fired. 

1hie lighfor gnn^ v;m carry and expend ilie greatest number of shell, audit 
is Ihmvfore a ndstake It) employ a hea.vier calibre tlmn is .uffieknll// 

In the allat'k of villages, tmrihworks, and obstacles of ony kind, the lieavier 
gun has, of ei>nrse, tin* advantage, any case, the artillery of the 

atlvanmai guard has 1 0 come into adian first, mid has to remain there the 
ktngesi;'*' file ligid battery is therefore generally prcfcrable, as possessing 
tlu'. most ;unmiinitii)m The disadvantages entailed by the employment of 
two tmlihri’s of i\v\d guns otd weigh the advantages. Fcglectiug the purely 
artillery tli tails, li will \w iliilieult generally to foresee the cases where each 
gun will l>f fmplovfd, to the best ailvantage. The possession of one calibre 
at any pcadotl when the tdher would be preferable, has a decidedly bad moral 
f Iliad on troops, nho ought to feid a thorough confidence in their own 
arfilleryd ll is advisahlf, ilum, to nse light field batteries, as a rule, for the 
advanced guanl, <auphoing Inmvy ones, when available, only under cxcep- 
tioiiai firfuinslauffs, lake, for inslaiiff, the case of the 4th Bavarian 
Ihvisiou the day‘ the th'uwn lh'inf(!'s army crossed tlm frontier, in the last 
war. Its ortirrs wfrt‘ (o fiulcavour to gain possession of the semi-fortified 
town of WeiKsemhurg, A htaivy hallfry was, iu consequence, very properly 
sent with its advanood guard, while two days later in its advance on 
t‘ViH‘Sflnvil!fr 11 light haltory was suhstiluted. 

It will happim sonudimfs that afi advanced guard is strong in cavalry, 
in this isasc, it is advisahle lo havi* one horse artillery battery attached to it.^ 

ll will 1)(^ inui"osting to study one or two instances of the march ofExpOTimee 
advancfii gumah in t lie last war, noticing the force and position of the win 
adillmn. 1aki‘ a'< an t‘\amp!e tim march of the 5th German Army Corps 
mwuss the French frontier, on !ht‘ 4th August, lS7hA This corps was march- 
ing bv a single ruad towards the river Lauter, whicli separatfes France from 
llm lihciush Falatinatm Tim duty entrusted to the advanced guard wars to 
prtaH’dt! the corps to wdthiu about’a mile of ilie frontier, then to divide into 



^ II imi vvlivv tit' IV»rmi‘r arttk'litMuents li'arUnerio on sections ou demi-battcrics ce scrait li\, 
on nou'oniiftitiv Ics tacluuics do eette amo.*’—- Taiibert. 

.Ecerwnled in tnir wi'viee bv the KUpr, and B-nr. M.L. rilb'd guns. 

® ** Htwfliesi in I'l’oap Lciulingy Verdy du Veriiois. 

^ I'lic OrntssiHns itre well annr»> nf ibc dif*advnntagcs nt two calibros. In tkoir new equipment, 
now srt rtturvw- uf eannimviimh tberc art? only two calibres reeogiusoib-ouo of 8*8 contimetres for 
fiidd luid mw of '/'Ho rontimotfca Fiir lumo artillery. For an able argument in favor of 
unity of ciilibiv, w Ihu ** Itoviii^ MIHIairc of dauutisy, 1874 

4'ih August, 1870. 1 i ♦ 

» During the Iwt war, llicrr wiw iHliUk'uliy is getting tbo Orman Imavy Md baifcones 

io tti6 Irord. If it ikitwitlcKHl t!»t tl»»o gusi.&r© only |ewt, beavier in draugbt tliaii our O-jy., 
it cvblout tlitl any iirgumctii Against liaving heavy ealibies in the advanecd guard applies with 
iiddlliotttl form when tbt w'dight of the l0-pr* M.Xi* is ia tiaesMon. ^ 

I Ollldal account. ■ ■ 
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two columns, cross the Lauter, take ms a position on the opposit,- hiuik, junl 
estahlish connection with the advance of tlse t wo ncighbouviiiir colnmni. 'i'wo 
light batteries were attached to the rnwr'l- Whik mareiiing isn ilie Ningle 
rmid, one battery was attached to the vanguard, ami ssmiTheil ui'nr the rear 
of the viiHj preceded by tw<s siimidrons and six conspaisies, asid Ibllcueii In- a 
battalion. The remaining battery ntarehetl at the head of the uf the 
advanced guard, covered '^by a fslsilisw bultislion. On reaehiiig thi- iseipit- 
bourliood of the Lautor, a division iisto two colnnsns was made, osse battery 
being attached to each. As a geiiei'isl rule thnmghoiit. tin* w.ir. tlse f iermans 
attached two batteries to the advaimed gtiard <sf isn arssty corps u hili* isii the 
march, but reinforced them generally, when possible, previou- to an engage- 
ment. Thus the 11th German Army Corps lsronghl_ hsiir advanced guard 

batteries into action on the morning oi' the battle isf Woert It, 

An example of another kind is the march tsf the 4th Havaiiass Ois isiim 
towards ikoeschwiller, on the tttli Aiigitsi, lS7t). One light hatlery vsas 
attached to the advanced guard, and marehctl at the head of the ntaiii hudy 
of it, covered by a battalion of iitfanf ry. 

The advanced guard of the 13th liivision (First German Anns) rns'ised 
the frontier in similar order the same day, with one iiglit battery. Oss hear- 
ing firing in the neighbourhood of Forbaclt, to which tiiey wens approaching, 
an additional battery was added. 

Hitherto, the position ami proportion of the ixrtillery fisrce isnder nrdiisary 
circumstances has been considered. E,\eoptiisnal casi's iiiisst alsis he ssott'd — 
such as a march through a defile, or in an nnusnally diilienli eoussfry. 

Tliere are many varieties of deities, but tin* oitly omts uelmslly inilui'iiciisg 
the march of troops arc mountain psisses or forest roads. The cissssideration 
of the former embraces all the retpiisite points. 

When a defile is very long, an enemy may occupy it piwtioit in the itiicriur 
of it. In the generality of such casc.s, tlic deliie would bi* forced by out- 
flanking movements of infantry, ami the. henii of the adviinccd guard winthl 
consist mainly of that arm. The imiiti body of tlic artillery would be. kept 
back, behind the ffros of the advanced guard, sending forward gnus wlicn 
necessary to overcome obstaclo.s in the road. In all tpie.stioiis of this sort it 
must be remembered that no absolute rule can be laid down, the features 
of the soil of themselves causing variation.s that cannot be calculated iipfui. 

In the most ordinary case of a defile, when an enemy defends tin- 
the following principles are recognised. The ariillerv must be powerful and 
well in front, to prepare the assault on the enemy's defensive jaisition. 'Hie 
intervals between the several bodies of troops, while passing the defile, imisl 
be lengthened. At the same time, " all that can possibly be done f o tiimini.di 
the length of the column till the defile is forced, .should "be atf ended to.”' 

All experience shows-— notebly in the campaign of 186C— the imporfanct'. 
of getting guns speedily to the front. Owing to the usually difllcult n.alnrc 
of the ground, however, it may not be easy to find posit ion.s for 
them at first. There will always be an opportunity for placing two guns 
either on the road leading through the defile, or at its aides. IVitli these 
^8 the attack may be “'vigorous, and the initiative kept."® Comsidering, 
then, the advanced guard of a corps, two guns would bo detached to the 


» “mUinjtottEsttj,” Mftwiee. 

® Ton Tfnldewlo. 
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front, wifli » f'ov csivolrr anti infantry; the rest of the battery following, at 
a considerable inb rval, wiili an infiinlry battaliond This battalion would act 
as a siiiiiinrl in tlic advance, and (he interval in front of it gives s])ace 
for elioi'sini!: jHisidnns for tlie four guns. At a Ihriher interval, the next 
battaHiui tunl luiUcv} vhicli follow in their trim precede at some distance the 
main bod) of (he advanced guard wi(h (he remainder of the gnns. The 
bulk of (he nagoii'i of liie adillery would follow in rear of this main body.^ 

'I'he preservation of eoiisideraltle intervals between each portion of the 
advancing (mops is necessary. The line of march may at any time he sub- 
jeel (o distant artiilein (ire, and (he eolumns in front are liable to be checked 
and eanse eoafnsion aniung troop.s following too closely. 

Miuiitieations in the order of nmveh have to be made when the country to 
he traversed presents I'xeeptionally dillicult features, A marshy intersected 
plain — like parts of Italy — a densely wooded tract, or very rocky and broken 
ground, have sometimes to be marehed ibrough. In all these cases the roads 
become a siwies of deliles, and many of the foregoing considerations apply in 
consetpienee. It will be gemruliy found, however, that these obstacles im- 
peile eijiialh tlic tlefi-iieu of an enemy, and restrict his action, more or less, to 
the roads. * 'riie route will have to be cleared mainly by infantry, whose 
power is the least trammelled in these cases. The action of the artillery 
would be much limited, and the disadvantages of blocking the roads with 
guns is apparent. Tlie gnus, (hen, will generally march in rear of the main 
body of tlie advanced guard, detaching a couple to the front if found 
iiecesssiry. 


:!sii (Ust;.. AiniY i\ Piiksknor or ant Enrmv. 

\Vhen an ndvaneed guard comes in contact with an enemy in force, its 
patrols ami skirmisher.s have to fall hack on their snpports, which either hold lioSS 
their gnminl or reiiia-, areording to circumstances. The main body of the 
advanced guard will have to deploy more or less of its troops, and prepare 
itself either for an otlensive or defeii.sive action. 

ill theorising on advanced guard actions, care must he taken to denounce 
the verv comimm error of a nmre concentration on the advance by the main 
body. ‘This was specialty mitieeable in the campaign of i 866, wdiere the 
advanced guards “ became usually hotly engaged, frecfuently got into difd- 
eulty, amf could only he supported by successive reinforcements from the 
main body.”-'’ During the la.st war, the tactical management of this force 
was mueli hotter, though Siiicheren is a notable instance to the contrary. 

A most striking iiisfance of the judicious employment of advanced guards 
is uHbriled by the'eommeneement of the unpremeditated battle of Oolombey, 
on the 1 1'th August.^ The French were, retiring slowly from a strong 


S $mm, litni’oviir, In il»i \my/m mmptkml i tbo rub being to keep tliom 

s Ai » ginium! ruliMlw witgow iiro wtfeb tb@ guns. aTOut^praes, Fartilbrio dmt tonir 

lowfefw iiw voiliWM bbti rtSiinii'i.—** «ur rOrgnaimitbn do FAiriilbrb/* JJourg. 

® ItogiwIttWikL 

iiC l»t SdwiL , , , 
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position near Ars Laquenay. T!ie advanced guard of the 7ih Ciormnn Corps 
attacked them vigoronsly/using two light, batteries to oaitnonaih' llie innldiiigs 
near Coloinhey, and drove the defenders out. 'Die French I hen made a 
partial dcplovincnt, and assaulted the troops of the advanced guard with 
very superior forces. In S])ite of the strong attack, the troops of (tenoral 
Golzhekl their ground for 2 1 hours, till the arrival of tlu‘ iiiaiu (iennau 
forces made the action general. 

As another instance, the action of the advanced guard of the 2.tth Saxon 
Division at Sedan may be noticed. Capturing the village of ha Moneelle, 
the infontry pushed across the Givoime rivulet, taking possession of ddached 
houses on the west hank, forming a sort of tdtc de pout position, which was 
maintained for three hours under the most trying eir(Himslane.es. At the. 
same time, the light battery of tlic advanced guard dojdoyed on the. (‘astern 
side of the Givoime valley,' and opened fire on the long lines of the (niemy 
visible on the western heights. This single battery inaint aim'd its jiosition 
unaided against a very superior force, till reinforced by the divisional 
artillery.^ 

It is always advisable, if possible, to bring three batteries into action, on 
account of tlie mutual support they ofler each other. The commencement 
of the battle of Woerth illustrates 'the value of this conibined action. Two 
advanced guard batteries of the 21st (German) Division were opjmscd in 
front and flank by five Preneb batteries, and were in danger of giving way. 
By the co-operation, however, of the nearest battery of the 5th Cnr])s tlu'y 
w'ere enabled to hold their ground, and, in consc(iuenee, took snbseiiuently 
an important part in the fight.® 

When a plan of action is decided upon, the intelligent co-operation of the 
artillery depends cliielly on the abilities of its commander, if the guns 
are to be used to the greatest advantage, they must; be worked in intimate 
relation with the requirements of the other arms. The senior ollicer of 
the artillery should therefore be with the commander of the advanced guard 
during the movements prior to the action, and constantly refer to him while 
the combat is going on. 

It is advisable to employ artillery in divisions when practicable, on 
account of the facility of transmitting orders.® In the case of a single 
battery, the Major would be with the Commandant, and the battery jwac- 
fcically be under command of a Subaltern, often at the most critical moment.* 
A field battery, besides, cannot well spare more than one trumpeter to act 
as an orderly. If a division is employed, the Lieut.-Colonel would Ik; with 
the Commandant, have sufficient orderlies, and the efliciency of the indi- 
vidual batteries would not be diminished. It is, of course) impossible to 
avoid the employment of single batteries in advanced guards, but the evil is 
none the less apparent. 

This facility of transmission of orders is also embraced in the vexed 
question of whether batteries should be employed massed or dispersed, for 
both of which there are able advocates.® 


Borbsta©dt« 

2 Official account. 

3 la our service, usually from two to throe batteries. 

The Captaia being with third line of wagons. 

^ ^ Iffie old dispute between massiag guns of eoncMmtmtinf the ftre of icpamted batterieSj is held 
bj all who have seen war oa a modern scale m unpractical So many guns are brought into action 
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Take the owliiiai^ of two oi* three advanced guard batteries ordered 
to concentrate their fire on some special point. It will often happen that 
this is not visible from the different positions the batteries^ if disperse^ 
would take up. It is evident that both time and ammunition are saved by 
batteries being placed iieaiYenongh to communicate freely^ as to range, 
with each other. In addition to ease of transmission of orders, it must be 
remembered that the advanced guard artillery expects to be strongly rein- 
forced by the guns of the main body of the army. If the batteries are not 
kepi well together, the probable mixture of different commands, resulting 
from the advance of the divisional artillery, could only lead to confusion. 

Whatever, then, may be the advantages of dispersion of batteries — and no 
doubt they arc occasionally great- — the last-named reason is sufficient to 
condemn the a]>plication of tlmt principle to advanced guards. Occasionally 
— particularly in a defensive action — circumstances admit of a battery taking 
an enemy in Hank. This will seldom be advisable with a force of less than 
three batteries, but when employed the effect is very great, and warrants the 
detachment of a battery d This seems a case where horse artillery could be 
used to advantage, if at hand. 

The principle of massing guns applies most strongly against the sub- 
division of a battery. There are exceptional cases, however, when it is 
necessary— -such as the passage of defiles, destruction of obstacles, small 
reconnaissances, &c. In such cases, guns should be detached by divisions, 
and not half-batteries.^ 

At the commencement of an engagement, it is often difficult to determine 
the amount- of resistance the enemy is prepared to offer. The forms which 
the combat may assume vary accordingly, but they may be divided into two 
general phases. 

Firstly. Tlie oflensive combat. 

Secondly. The defensive combat* 

If the enemy has drawn up his troops, and is apparently under therhaornm. I 
intention of adopting the defensive, the artillery of the advanced guard has sive combat. - 
to commence the action and prepare the way for the attack. 

The fight should rarely be commenced at a distance of more than 
3000 pacese^ Artillery has a natural tendency to open fire at too long 
ranges — a failing especially prominent in the campaign of 1866, 

The Elbe array at Sedowa did nothing but exchange shots with the 
enemy at 4000 or 5000 paces;^ In the. defile actions of the Crown Princess 
army, in the same campaign, a similar tendency was apparent, and in all of 
them the want of effective artillery action was felt. The fear of losing guns. 


ai; oiicoj that the only diiriculiy is Bow to iluil positions for tliem.” — Ifccfcurc at U.S.I. by Xfajor 
Brackenbury, lUA. ; paper by Major Sfcrangways j Hobctilobo. It k found best to concen- 

trate baO;eri(*s in masses, near iniougli to each othev to be subject to singie direct control, and to 
give each other tlu! boneiit of any ojcponcnee gained as to range and odect.” — ** Oporafcioxis of 
War/* Ilatuiey. 

^ Co inoyen osfc plus efilcaeo quo colul qui so bornorait h ronforccr Ic front do la position.*’— Vou 
Waldorsdc. 

« Minor Tactic® of Hold Artillery/* Captain llimo, B.A. 

3 jTohenloho, to whom constant referoixeo k hereafter xnadei 

* ** Taeticai Itekospeet/* May* 
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and ilic conseqiumi traditional dist^racH^ uinloiihledly rist* lo llji.s 

practice— a gun b(‘ing looked on in iln* liglii of a roginiennil 

It is now recognised that,, to combine oirecluallv with tln‘ oiht‘r arms, 
artillery will often have io advance to <*.omj>arativ(dy ciosi’ ranges. *'rn obtain 
a tactical success, guns must sometimes^bo sacritieed— the presemation fht', 
unit being suboialinate. to the success of the. army* 

The artillery lire should at. first be rapid or slow, according to eirnnn- 
stauces. If the enemy is not strong in troops or positiiuu tlu* should be 
rapid, tile attack made lirusipiely,' withont delay nr too much iiu'fluul-- 
attempting, as it wen', to impose upon and surprise' tiu' hostile, fonre;’ U; 
on tJic coidTury, it is evident that serious resist anci'. has to be ciu'ounienab 
the guns should lire slowly and with great care/ The aiivanceil gnan! 
batteries arc constantly liable to be engaged, and when seriously sru remain 
in action longer than the artillery of the main budy*_ As a consequ(mc<% 
their ammunition should be husbanded as nmcdi as possildiq as there is often 
difficulty in replacing it. Although sparing of stores, the guns should lire 
without intermissiom The genera! object to be^ gained is to imdu' the 
enemy display his strength, at the same time eK]iosing om^'s own as little as 
possible. The less forces arc deployed, the greater ihv success. 

AVhat the artillery should lire upon, lias always been a mooUnl point. It 
has been said^^’ that in each pliase of a fight some one arm «>f the enemy is 
the most effective, and on tdiat arm the artillery fire sliould be direeled— 
a good rule, doubtlcvss, but somewliat difficult of application, Tlu' maxim 
of Holienlohc is simpler ; /.<<%, only to fire at the enemy's aiiilhaw when then' 
are no other troops to fire at — a principle wliich may hi' c'onsidmxHl as true 
in the main/* 

At the commencement of the engagement, the guns fire ircneruilv on the 
enemy^s artillery — more for the purpose of drawing his lire, and making him 
display lus forces, than for the actual damage likely to he inllicfed on Iiiim 
During this slow cannonade, the plan of aitac4 is resolvcil upon. The 
batteries will have then to advance, and direct tlunr fire on the other troops, 
as soon as they are visible, fi^hig at the hostile, artillery wlum they* are m>t. 

Above 1000 paces, ^ the artillery plays the principal pari ; at lessm- dis« 
taiices, it becomes of secondary importance'. 

The value of the artillery fire consists in its jiower of shaking the eiicmy 
and throwing him into disorder. turn this disorder lo account, is Urn 

province of the other anns.^^^ 

Decisive results of artillery against artillery can only be reckoned on nndcr 
2000 paces. Above 2500, the effect is merely nominal ; Imt against the 
other arms, an efficient fire can be kept up fronfas far ns 3000 paces/ 

The advance of the artillery to tlieir nearer position preludes the second 


i a?lio Germans « have got rid of the projudico that tho loss of guos ho uvoided ai nof 
price.”— Bogitslawski. 

s « 3U Taetiquo Appliqu^e au Xerraiu,” Vaadewldo. 

^ Basai snr rOrgaaisation de r AriilkTiej” Be Bourg. 

^ Use of Field Artillery/’ Tauhert. 

^ rm Sir John Burgoyne’s ** Opinwm,** snd the fomidabl© Iktof anthoriik# qiioUnl l>y 
Hime in hia essay. 

German mhrUt of 2i*6S ini» ’ ■ 

/ ** About Tactics,” Baymann* 
s Hobenlohe. ; 
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|)liaM‘ t)l I1 h‘ altnrk. I his position will probaHy be gained with" little loss 
bv ;j rnpiil advance, in a\wn order,; small moving objects, such as guns, pre- 
senling a tlilVieull mark to distant lire. 

Thv posit i(m to lu^ takrn up must be previously well reconnoitred, and 
judged of With ivleivDce to the requirements of the artillery force and pro- 
pt>seil (‘ombineii attack. 

In prt'pariiig ilu‘ attack from this position, groat importance is laid on the 
romurni ration of tire, Massing guns gives great tacilities for doing so. 
Whon firing against ariilltny or iuitraillouses, it is advisable to direct the fire 
of sevtuni guns against one tilUt is silenced, then concentrate fire on the next 
one, and so onJ !n iho c.ase most likely to arise, of firing against infantry on 
tlu’ dtdensivy, if must rcmeml)cred that they have selected favourable ground, 
are not so Hmilcd to jmsitimi as artillery, and that in consequence the eflfi* 
eacy <d‘ the artillery tire will depeml more on tiie moral effect produced than 
on tlu^ actual number of troops put kori^-ih-mu.hat. When, then, infantry 
arc making a, stand, a rapid concentrated shell fire is the most effectual ; and 
as the assault ailvanci^s, the lire should be intensified. To give proper effect 
to this fire, the guns may liave further to advance, taking care to keep out of 
effective infantry range," 

When t!u‘ Imstiie position is considered sufficiently cannonaded, the 
infantry attack taki\s place. As the infantry advances, the guns will become 
gradually niasktaL dliey should continue firing over the heads of the 
troops as long as they can with safety. When this is impossible, the fire 
sliouh! bt‘ tliiaaltal on any of tlm enemyks guns that arc effective, or upon 
reservt‘s in sight, aceonling to cinaimstances. If the position is carried, the 
guns will l\ave a! oiu’c to advance and occupy it, both for the purpose of 
(iefeiHU? Hgainsl re-faptun', and to fire at the retreating cimmy. This is a 
spi’ctul instance- when the guns may continue to fire at very long ranges. 
The s<adous faliHi of hisses produ<*ed thus on a retreating enemy, and the 
inllueiice uu the of the 1roo])s, has been amply exemplified in the last 

war;' If tlu' attaek is unsncccssrul, the guns will have to check the advance 
of tile enemy and tmver llm. rtdreat ot the troops. Where the adoption of 
ilu' defcmsiM' is thus forced upon it, the artillery must be prepared to hold its 
grouml us huig as pussiblt‘, and not think of its own safety too much. If, 
during t!u‘ atfack, the enemy is found too strong to be encountered by the 
advancetl guanl alone, the batteries of the division arc hurried to the front. 
The massed artillery havi' tlien to extricate their infantry, if seriously engaged, 
or carry m a difinylng action til! the main body of the division is ready to 
take part in the engiigcment. 

At the commtmcanmmf of an action, the guns will, as a rule, be on the 
ilank of tlu^ attacking troops. To gain its first decisive position the artillery 


^ hi ihi- wtm a roinunarttUHl artilivry lav gciieraJIy roadorocl uscleas tUo Frencli mitrailleuse 

bftHrrien. 

i* ilOO til 7m el' Slinleni Taeties/* Homo. Major Home, howover, advocates 

artillorj mwiT amiiiig within lOWJjdH, The Oomaa ^uns, in 1S70, wore gcnorallj pusM much 
oloicr; wiili lw*avy loii* hut groat offoot. Captain Hime gives 0CO yds. m the limit to tlio dan- 
gmnm foiie of liifiittlry llfo. , 

« « e«ux qiii emt priitiqut^ ceik ri^glo daws k demkro eampagno ont Mt aprourcr 4 kurs advet- 
fftlrw clos portps 4**^1 ant plws ffrioiwes oni toujours produit un olTot moral dosastreux;*-— 

HooiHi'r, ** Taotiuiio 
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mil often have to advance rnpidly to reach some favonrahk! To aiiain 

this with safety, there is a nixWsily-for a tcmporaiy eseoii (iisnaHy cavalry). 
As the attack progresses, one flank of the gtins will he^ profeeicil hy the 
advance, the other flank generally remmning in mini supimrl till the 
main body of the army comes up and envelopes both flunks* the (juestioii 
of snitahfe support for the artillery is a dillkulf one, and wilt Ih^. Ireatetl 
further on. 

The main principles whidi regulate the taefi(‘H of the atlvaiicrd guards of 
a corps and a division arc similar. In the former ease, however-- wlimi* the 
force is a larger one — it is evident that the vanguard (supplied wilh iiiiillery), 
will come into action first. Tliis wtl! be supported In tlm main body of I he 
advanced guard, and eventually by the corps. Bui with lawps. a new 
force comes into play— the reserve, or enwps ariillmy. Tliesi?^ guns are 
directly under the command of the commmultT oMlie corps. To tluan is 
entrusted the work of screening tlie advance (>r tlu' main hotly, and by 
coming into action with thcmidvanccd guard, coneealiiig the iuteiuled main 
attack.^ The divisional artillery can vseldom separate itself from the main 
body, and confines its efforts to the local objects of the fight. \\ hvn the 
main attack is directed towards a part of tlie field where the advanc^rai guard 
is not engaged, it is prepared by the corps artillery, assisted generally by the 
divisional; but the advanced guard batteries contiuo their elforts to their 
original object. 

Defensive fights are, as a rule, with regard to tluur design ami to the 
employment of artillery, tar easier than ollensive ones; although in the prac- 
tical carrying out they are infinitely more diflieult/''^ When an advanced 
guard assumes the defensive, it, is prepared to he utlaekiut by camsidcrably 
superior numbers. The moral efleet of a retreat is so bail, that eveny etfort 
must be made to stand firm and not give way— task rendited eiisier by 
the certainty of eventual support from tlu^ advancing main hot!) , When 
the attacking force is my superior, the ilistmuH* Indween the ailvaiiced 
guard and main body should be diminished, to facilitafe support. With 
a properly organised force, the advanced guard should mw //ire my. 
Without entering into the vexed cpiestion of how far the attack am! defenee 
have severally benefited by the introduction of the modern arms of precisiiuu^ 
it may be taken for granted tliat the temporary retaining power of a rela- 
tively small number of men has largely incrcascdk^^^ 

This is more notably tlie case wherc reinforcciiients art; expected— as In 
the cap of advanced guards. The greatest danger a smalt body of trot^ps 
is subjected to, is the liability of being turned on tlm flanks. This wouhi 


1 A distance of from 500 to 1000 paces,— Taubort, Hobenioho, Hamicy asHign.s 8iHI yds?. 

^ ** Iia plus grande fautc quo Fon puisao oomxaettre ost do conierrer i Fartillerioi m^nw 4 cello dii 
corps d’arm^e, le r51e d’une rdsorre/*— Booker, Field Artlllorj in 1870-1/* 

3 Hobenlolie. 

^ In most of tbe arguments on tbis subject, tbe temleaeir ba® been to disciwn ilie gtitcml qiwiiioii 
of attabk and defence, where the now arms are employed, anti not «parate ike liiitind. iiilliietiee 
ihodem weapons have on the relations that haTO always eiisted bitwatn tliom Moliko*! 
pamphlet). In 1870, rougMy speaking, th® iVonch losses were half the Qattaaii when tm tlio 
detesif®, Mid in the proportion of tea to three on aaauming the offeaMfi. I)o«i not thli i^xecott 
‘con^derabij‘the relatire proporMoni- of former days? fhe attttk, apitt, has tmdottlilodly gained 
in the ability to adyance supportecl by the dre of stationary troops. 

■' ^ ‘^'WeHington Essay.” > " 
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generally 1 >g gnnrcle^ against, in the special case considered, by the advance 
of the main bmiy. On the other hand, some of the usual advantages of the 
dcfeniH^ will prohahly he. lost, (.hmbat will ofteti have to be accepted in an 
mifavtuirahli! position, and opportnnity be seldom given for tlirowing up 
leinjmrarv entri'iiclnnenlw. The weak point of the position will usually be 
its Hanks. 'I'lie snjijiorl of troops from the main body cannot always be 
ih’peiidiHl on, and mlilitioiial measures for security must be taken. It is 
generally dillicidl for a comparatively small force to find obstacles on which 
to re.sl iis ilaidvs, and it must be mnembeved that “a small body of troops 
should iiever exttmd its front inordinately for the purpose of securing its 
Hanks.”’ I'or this reason, an<l in order to obtain the advantage of a cross 
lire, the guns are placed in position on one or both flanks. 

The ])re!iininain dispositions for a ilelbiisivc fight are easily settled; the 
after arrangemioifs <le]iend on the progress of the attack. The practical 
ditlieulfy ot'tlie defenee is, tiiat— -in addition to the depressing influence of 
remaining passivu', and other disadvantages — no mistakes should be made. 
The inisiake.s of an assailant can ca.sily bo remedied, but every error in the 
defeneti is at oiiet' taken advantage of by an able opponent. The guns, then, 
are placed on tlu' Hank or Hanks, and aiTangcd so as to search thoroughly 
the ground over which flic enemy must advance. When guns of different 
calibres are employed, the heavier ones — having longer range and inferior 
mobility — are put further to the rear than the rest, being placed in re- 
entering angles of the artillery position, when they exist. 

The assailant will, a.s usual, commenee (he attack with artillery lire, and it 
ha.s to be eoiisiilered wlmt steps .'<lionld be taken by the defender’s batteries. 

It has been said that "to silence the. attacking guns is the essential object 
of tile artillen on tiie defensive;”" anil it is without doubt true, within 
certain limits.’ As the atlaeking guns liavc to prepare the way for their 
infantry, the fire of the. defender will first be directed against them. 

On tlir infant ry, however, the burden of the attack rests; and as soon as 
it is witbiii ellVetive range, the guns must be turned on it. AVlieii to leave 
otr tiring at the artillery and turn the guns on the infantry, is a question 
(hat the genius of the. cotmnander, inllue'uecd by the special' circumstances 
of the ease, must decide. The, main object of the defender is to compel an 
early dephnmenl of (be hostile force. Under conditions /a to 
rlefence, (he aliaeking foia'o comes within effective artillery fire at a distance 
of titHIO paces," and has to commenee its deployment into small units.* As 
the attack proceeds, Hkiniiislier.s advance, followed by supports and the 
main body. 

'The artillery of the defence has a great advantage in being acquainted 
with the grouiid, and the distances of various points in front of its position. 
It shouUh in eonsequence, commence firing before the enemy does, and by a 
well-judged accurate fire keep the hostile guns at as great a distance as 
possible. 



* ** lniwiieu tif Slmkm Arowtif Pjteoiiwis/* Molfckct# 
s “ ll'aolicfil 

^ Mm Tficiitfi of Infantry/* Selierf. 

* After ilu> ftMaok on Uuurget, it wm striotly forWiMon to load troops in dose order wittou n 
nearer distow thiiu auOO puces.— 0uk« of Wartembarg. TO# sobeme of attack in “ Prtos of 
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After a time, tlie fire will be directed on the advancing infantry ; but Ilm 
movements of the cnemy^s artillery should be carefully WHiclunl, as op|)ortnne 
moments occur occasionally when aVrotirui. or two d shell af it is wry 
e&Gtivc--*-sucli, for instance, ns a, movement io a flank, m* a delay iii 
unlimbcring. 

When an advanced guard is powerful in ariillery* the ilt^phnnnenl o? \hv 
enemy^s intantry at a distatme can probably best hv> forcial h\ tie* tmupnrarv 
advance of a battery to the front, supported by ravalnd 11ie lightest 
battery would, of course, be sent. 

As mentioned before, in the case of .tlio. of lens 1 1 if dt^lachineiil of a 

light battery with a strong escort, to take the tmemy's gnus in flunk, is viUT 
effective, if ])ossible. 

As the infantry attack proceeds, the tire of the tit^fenderV artillery is iniou- 
silied, the effect of the hostile artillery being ke])t down, in the main, by 
skirmishers. 

The cpiestion then arises of wlictlier to fire on the enemy's skirmishers, or 
on the main body and supports. The circumsfanees of I lie case tiecide this, 
of course, to some extent. It must be remembered that the comlititnis of 
warfare are somewhat modified — the skirmishers of ten yinirs ba(‘k dii! imt 
play the same part as those of to-day. Now they represent 
line^ and in consequence must receive a large portion of tleftauler's tirin- 
To what extent they do so, depends mainly on the ^vay in whidi the attack 
is conducted, the features of the ground, and the. sclunne of defenem 

It may be taken for granted that the moral effect cd' the arfilhaw fnv far 
exceeds the actual, and on this account the fire against troops in open imlrr 
has a greater influence on a fight than ]HU‘e tlieory wouhl usually give/' 

The necessity of an advanced guard holding ds gnunul has aln^atly lHH‘n 
dwelt upon. The artillery will have to hold mi to the last, eomljining,*in the 
final stage of the attack, tlie lire of case with that cjf Ilnur own infant ry. 

When a retreat is necessary, the advanced guard cd’ a column betannt^s the 
rear guard, and must protect the retiring troops as wvW ns it earn guns 
will have to check the pursuing enemy, taking ground to the rt‘ar by sue- 
cessive portions — in fact, retiring in eclielon, as fur as the ground will 
permit. 

In ordinary cases of defence, a portion of the artilhny wendd he hchl in 
reserve. This is, however, rarely advisable in the ease of advanced gnanb, 
but care should be taken not to expose imneecssarily the true strengtli of 
the batteries at tlie first stages of the fight. 

Under the conditions in which advanced guard emnbafs usually take plac*e, 
a defensive fight may often change into an offensive one, and rice "ccfAv/, The 
general rules above laid down will, then, be applicable to the special phases to 
which they belong. 

It is necessary to notice the case of defiles, a!id exceptionally difficnilf. 
country. As to the latter, no rule eau be laid down, as the nik played by 
the guns will be generally slight, and totally dependent on tlie features of the 
ground. Where an enemy occupies the MmcM of a defile, the artillery of 


s 3?amnWet on Attack, by Colonel Fielding. 

? M ObraYelott©,' when taking tibe o&mIt©, U per mnt of tte Qmmm killed aid wouiitiwl 

were due to musquetry fire, and but 6 per cent, to artillery fire. 
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llu’. !i(lvan<* ** ('(t i;t!iU'(! plny.s a v{'fy imporiiiut part. On it dopeudsj to a great 
cxii'ui, till' siuri'.s.s of I hi- engagement. As noticed before, it is advisable 
to geti as ninny guns as possible to the front; but, on tlie other hand, there is 
generally greal dilheulty in finding positions for them. The attack vrill be 
tiften very ditlienli, gun.H will h.ave to be sacrificed, exposed positions taken 
up, and i!u* \u lfare of individual batteries subordinated to the success of the 
army, (inns will have to bo placed wherever they can find positions. A 
couple of them may conn; info action by the side of the road, at the com- 
nieneenieni of flu; lighf ; hut Iho majority should try to get away to the 
flanks, ascend cmnniauding positions, so as to be able to fire effectively over 
Ihe bend of flu* atiaekiiig troops, and endeavour to take in flank the enemy’s 
])osilii)ii.* .\i Xaehod, in ]S(U>, two advanced guard batteries enabled a 
baffalion fo re.^isf flu; alfaek of an Austrian brigade for three hom's, till 
reiuforeemenfs arrived, 'rise ad ion of t lie artillery in 1866 was, however, 
defective ; aiid wo have no experience of a successfully forced defile under 
modem condifions.- 

Cmuieelod inf iiiuitely with the artillery question, are the considerations Eacwts 
relative, fo escorts. T'heir necessity is recognised by all, hut how practically 
fo obtain them is a matter mneh discussed. There is no doubt that the 
artillery of the advanced guard is exceptionally exposed,® and in order to play 
its part boldly, mnst ijitlun- risk loss and capture or be provided with efficient 
su])porl. Some writers — like Captain Jlay — ^have advocated special escorts f ' 
but file innjorily have assumed that the development of the fighting line 
will afford suflicient support, and where it does not, a temporary detachment 
can ho sent for flie purpose. 'I’o detach permanently an efficient escort to 
eaeh battery, would weaken too much the fighting strength of an army; to 
give too weak a one, is plainly a waste of troops.® The difficulty was not 
met in the last war, and in consciiuence the guns were frequently much 
exposed — notably in the ease of great battery to the north of Tloiug, on the 
day of Sedan. 'Viewing the tlutic.s of the advanced guard as previously 
sketched, the matter becomes still more intricate. Where batteries have to 
advance rapidly to the front to gain a good position, it is evidently necessary 
for tliem to have a mounted escort ; when they have gained their position, 
infantry .siqqKjrt is ref}uired. Advanced batteries, then, require a double 
escort, 'both infantry and cavalry, to bo efficiently supported.® By using a 
hybrid force, like the old dragoon, or the mounted rifleman of the future, the 
diffieuity is partially obviated. 

As tlie (pn-slitm now stands, it is probably best to tell off a force of 
infantry and cavalry of those battalions and squadrons marching nearest the 
guns as an escort, to be used if required. These would not be detached to 


* "Bio iVriwmius. 

- TBo mslanoos of doHlos In tlio laili wai^sucli m crossing tlio Tosges, and Manteuffel’s passage 
of tlw CUi} irOr‘-*(lo nat apply, iw was practleallj no rosistando. 

** It will fmtl it iioeowary to go very much to tho fifont, and perhaps to como into action 
very Itadly |>rot4?cfif«l againit fiw attack of an onomj/’-^-'BoguslawsM. 

^ "Tiietlral 

® Xlio Aiwiriaa gim 3 offieow a^d men, either of crtyalry or infenti^, as ati 

mmi for a hiiitery—olwkiufilj Im iimall ii force to he of much use. French writers generally 
assign » i«|wailri»i or cowpatiy. 

^ " Dm B^tuikm d'AMletk/^ ilerhhiger* 
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or marcli with the guns, hut ■n'ouhl necoaipany them^ at the orci(n’ of their 
cominnndcv, whou oceasion arises. The eompromise is mi^alisfaeiorv, as at 
the. liiHC' of greatest, uecil there would the uiosl ditlieultv in geltin;;' troops 
to perform this thankless ollice. The ([Host km is imt yet properly sol\,.|| ; 
and till it is, t lie artillery of the future iiutsl jilay their prominent part suli- 
ject to great, risk.' 

A parsing glance maybe taken at the specially organised advams'd guards 
that will prohiihly [day an imjiorlaiit part in future warfare. 

These will geuVrally be forimal of horse artillery batteries attached to the 
scouting cav.ah‘y of an army, or a defuchnu'nt from the corps eavnirv and 
artillery. Tlui'ellicacy of tlieir cmployuu'nt can, jierhujis, Ix'st he realised by 
a desoi’iption of the brilliant exploit of the horse artilh'ry at the battle of 
Mars la Tour. A brigade of cavalry with four horse artillery batteries was 
ordered to ndrance towards Vionville, and coinpid tin' deployment of the 
rrcnch troops. The batteries galloped boldly ahead ('f the ('avalry and 
unlimbcrcd. 'flie Trench ontposis liad si-arcidy signalled the approach of 
the Germans, when the encampments of both Tort on’s and Valiehregne’s 
divisions were overwhelmed with shells. Thirty-four French stjuadrous and 
four batteries were so completely surprised that, tlunigh very siiperkir in 
numbers, they retre.ated as ([uickly as possible. 'I'lie “enemy was thus 
induced to deploy two entire rorjw (farmee on a line of battle facing west,”- 
(this being a totally false, direction to give the front, as the i'nissian main 
body was advancing from the south). The great dek^'i these advanced 
guards labour under is that they require a powi'i-fnl ('seort, and cavalry 
cannot alw'ays be spared for that duty. 

Such then, briefly, are the considerations forced upon us by the theories 
of the most modem tactical writers, founded on the cxju’ricnce of the only 
wars in which the influence of modern weapons has been felt. Tht* circum- 
stances of civilised W'arfaro have alone oeen considered, and continental 
nomenclature used for the units that England doe.s not jiossess,” Un- 
doubtedly, much of the reasoning does not apply to the warfare, usually 
carried on by British troops. In the suppression of an Indian mutiny, or in 
the many lUUe wars in which Great Britain is so frc(|uenlly involvi'd, a 
strict ndheronco to European tactics would probably he a mistake. Civilised 
warfare must, however, be always the model, to winch the genius of a com- 
mander can make necessary variations in exceptional cases. 

In the case of small bodies of troops, the detachment to an advanced 


^ Icaimot Mp tMuMng thafc fclw future place of the laltrailbiwe will Iw Riuong Imt* 
teviea of artillery ; not formetl iu batteries of ita owa, nor supemHiing a single gun, but cliKm'siiinateii 
among tliem, Xbe Frencb mitrailleuse usea in the kst war wm nearly as beaty u n lleki gun ; it 
liaA m lateral spread of fire, and its us© was but imperfectly imfiersfocKi When iipplieable In ilie 
gi’ouud, and etRcimtly used, the ofibet liowe?er was toiW©, as witaciftc*! in Kiveml of I be biittb'M, 
Tlwe arc now similar weapons, m whieb Hgtooss and spmad of fire are eombltietl ; am! wlileb emt 
disebirg© 400 to fiOO sbota a mlmifce* ^uppoio om of ibcio, drawn by two Immm, wm to 

a battery; it would be escort enoug.b in itsolfi Wbato more t.ban one imttery k In posifioiu 
©ffootiire orosi firo could be umintakecl WHb two-bors© wagons for amiiiutiilton, llie adilltimial 
. an army would befeifilng; and I ttok this weapon, owing to it# mtiibilify «ul 

©loiwtt Mmdw power, would U Ibo most ©factual escort to tbe artillery of tlm fufciiw. WImtber 
, ..i tboy abodld ftotlmr play a more prominent part In war, is l^oyond tb© presciil 
‘fFr^eo-Qerman War,** Borbataedt. ■ • ■ 

Army and corps. 
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guard of a fraciioii as large as has hitherto been kid down, would be 
obviously a niistako, Tii fighiiiig against a semi-civilised enemy, again, the 
rult’s of liH'tics rorjuiro considerable modifications — variations, to be- deter- 
mined by lora! (dreumsiiuices. It may be assumed, on the whole, that 
advanced guards, in the warfare usually carried on by English troops, will 
l)e, as heretofore, simply bodu's ailbrding the same security to an army on 
the mareij^ that outposts do a stationary one. Cavalry will probably be 
employed far more, liohlly n.s a scouting and reconnoitring force, but therofe 
of ar1i!lev\ in advanced bodie.s continue to be comparatively unimportant. 

The roiisidt'ration of a European army has alone been dealt with, and the 
deduct ituis an', meant to apply solely to British troops when engaged in 
continental warfare.' 

It, inav he argiuHl timi llic teadniig of tlic German scliool has been too 
nnidi adherec! to. Withoiit assuming that everytliiiig is good that emanates 
from the Prussian Bureau, it cannot be denied that Germany initiated the 
inodmm reforms in tactics, and still preserves the lead. Tlie close study of 
war recpiiremenls which has led to the astounding victories of the North 
German (Confederation, cannot be ignored. There are several mooted ques- 
tions in tactical detail wliieh are still open to discussion, and of which future 
experience must sift the value ; but tbe main principles it has been the 
subject of this essay to elucidate must^ for the present, be deemed reliable. 
The German school lias certainly been followed; but where else is instruction 
to lie guiiual ? Gontineufal nations arc in every instance following its steps, 
and Kngland must jierforce do the same; taking care to recognise that, 
under the ptamliar eireumstanoes of her national position, a modification of 
eoniiuental forms of warfare will be, in general, necessary. 


mth Utmh, 


^ 1'1h* army ^ nf on ilie suppoaition tliat a subsiaiary force, com- 

ploti'ly njuipiunb uf iHi.eihi mt'ji, slumlU l»s (‘wcr^ciicy, available for caniiuental service. 




IP' Ul he j)nhliished. 
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rsi'] OF RiFr.ED FIELD ARTILLERY. 

Tniii.-.-1'i/nl hi pfrmhvhn fmm “ Les Oonfirenm Militmres Beiges: 
By Ijeut. C. M. SMITH, E.A. 


^riiK itiirrMlui'ti.'ii (if rillod i^uim inbt the service has not taken place 
uiriiiHit iiillncuriiii;' (n ii cfiiiiiti extent the tactics of field artilleiy, 
fhiiii-ii. el ilic same linu', it mu.st lie borne in mind that most of the 
ill tti'i'iil pi'iiieijh's .111 w liidi the lactios of this arm are based have nnder- 

gmie no radiea! ebaiiee. 

AlthmiOi i!ie ailu|iti(iii of rilled avtilleiy may he traced to a compara- 
tively disuuil dale, still, it is to tlit* most recent campaigns that we must 
look, if we wmilil fully ap]irc(‘iiite the immense importance of this 
arm in modern warfare. It is from a study of the examples which such 
eam]iaigns aftm'd, ami by a perusal of the works of those military writers, 
who have iimsl recently treated the subject, that we venture to offer for 
coiisiilerution sume of the rules relative to the use and working of the 
new arm. 

Pritp/'ii/i's of ihe lielglmi Field Artillery. 

'I’lie folliiwiiig euusiderat ions may be useful in conveying some idea 
of the spbere <if aelion of onr rilled field guns. 

Al a .li.stauee of .Slid miM.res,* the meiin mTor in range of the projectile is 
II metre.s. and ibs lateral deviation about TS metres. The angle of 
incidence is only 'If' ami it is Iberefore .self-evident what a murderous 
elleet would be jirodiu'ed by the fire of riflod artillery at that distance. 

At a range of Hltlt) metre.s, the (UTor is about 12 and the lateral 
deviation 1 .| metres, the angle of incidence being in this case 5.° The 
rectangle of wiiieli this error in range forms one side, and the lateral 
lieviat'ion the oilier, represents ynotty nesirly the space occupied by a gun 
or wagon with its train, and hence we may afilrm that the fire of rifled 
artillery against artillery is oificacious up to 1600 metres. At 1800 
nuHres'tho' errors in raiige and lateral deviation are 14 and 2 metres 
respea-.tively, and at this distance a battalion of infantry, massed in 
column, would bo struck by tlie majority of tlie shots. At a range of 
400U metres the aliovo en-oi’s are 20 and 5 niOtres respectively, but as 
the angle of im.ddence is no less than 22,° the explosive effects of the 
projectiles are comparatively feeble. It follows from the preceding data 
that rilled field guns are available against infantry, cavalry, or artillery, 
up to a distance of 1800 metres, or thereabouts. 

Over 2000 metros the chances of striking the object fired at become 
gradually los.s, owing to the increase in the angle of incidence and con- 

» 1 metre = 39‘3708 English inches, or a little over 1 yard. 
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.SiKittoni ilitiiitiutinii of ihtntioroii.H ‘rrHiirifl, hm iIh- M f !l„< 
sci'iiiK lo <‘iv;il(>r than i\t slmrirr In ’ ’ 5i'! 

lluUi riikit! nrn. pHopIivp u|? ht liNhi nsriir^ n i-l , 'imm 

ulfjn.pts (‘ovpriu’.*; nnin^ nuiisihpvuhlf' p\it*iii ul ;:rMiunl. 

The ])rojnplihM iispil with viilpil ‘imn- iMiMiuMii ihjl, 

shra.pnnh and i‘asn. ( 'tniiinini tAwW h:i\p n < ini hd? in Mr p* v^vt -’-n* •' f* a 
o\'an lit- hniL»' uliiph i’ al h iSnilalth’ In llipn’ v,- i p,’! ^ .i|'> . rsP'S ^ 

ainall Inss (ii‘ vnlnpily tuwhn-h t!u'> an- t In ,*ddn:pn^ : ■ n j 

|)ni'iUiMsi\*n fornn, Ihn nlhai dnii' tn jiM’ir r\p!‘*>i«ni tnu a I'p .idi,* <1 11 ► 

|U’nJn,t4 i!es prut 1 urn a “'rnat apainal ir^npN, nanr v pp^ mlU \up a 

tlu‘> laKnr art*, in tHtluniin as thn spliulms aiv piMj^nird ii-hf inn* iltr 
depth nfsut'lM'ulaiuns. 

Another advaihaye posM*ssod hy eotuniPU di^il induv.iM** in ih«' 
fuet that- they ean ht* hred al j4Tt*al angles uf elr\ .n ion,, and ailii leal! 
diaries. Idiis .^pi'tops nT lire* whirli Veinaihaltlv a-, t nnitt\ * aahii - \ * u 
to ntilixt* the t*\plo,si\e powtO' of the r-hell .rpanna lo'^p- pl.a • d oi 
inUvU(‘-lniu‘nis, vii]a;4'es, and hnu^ns, or shrlnavd hv ilr.- ‘iuai.iln m , 
iiat\ire of Uie, i^round. ^shrapaud are pntieu!.n!\ ap.ini : t:o-<; 

mauanivriipir tai Itnad orornak and aiv eonsepuently adiniraol\ nM*‘d ha 
use a.u’ainst. eavalry and horse artinery, whirli art, fpr ih«- naoi par:, ur, 
ground (d‘a. like nafure. 

It innst, however, In* r<‘innrked lhal al hnv^ ran;o ^ dio i‘w .nel 
perousRive, foree td' sltrapiu*! hnlhds aiv \iu^ wvwk !<• a-dniit ‘*f' ila-i' p; - 
diicing a greah eUln:*!;, anti il is tnving h,» ihis eorr-hlfra! ion fhai the 
Belgian n\guhdi«ais linut- tla* uso uf rdnnjinel Iroin nth’di :;nn^ 
distauees not exceet ling ISoo nahivs. 

(kiHo can he advantagetHisly nsod np to ptn nadre -, iiut !>»*yoiid Hn • 
distance they are, setdoni employed, and if i> then pivlerahie iti ie«e 
coniiuon shell or shrapnel i'ase are prineipally nsed lo ivpulM^ an 
attack of eu-valry. 


Pmporimi of Gum h Mnh 

It sc(3nis to he praity generally admitted hy ihi<v. niio laui* wriitni on 
artillery organisation that \ho ridafive prop<aiion of thi^. ai'in to the 
total strength of lh<*. army depends prineipally on t!a* ronlsnnreiiuu of 
the ground in which the theatre of war is laitl and uImi nn ihe kind 
of troops employed. Tha'ccniniry like Belgium, wideh is oniopusul for 
the most part of kwel plaiiiH, or only iitoHceied hy ohstaeles of surh a 
nature as can be easily snrmonnted by cavalry ami artiheiy, a large* fhri‘e 
of the latter arm may be employed with adfaniagi\ for, on suoh gronml 
a eonsiderable mimbor of gims can dc^ploy without diirienlt’y, and 
vigorously second the attack of the oilier anus. 

In fixing on the proper proportion of guns that shorihl ntjconipaiiy nii 
army in the fields tne^patoe and quality of the troops composing it^ iiiii.hI- 
also b^ taken into oohsidemtion. In an army formed of Bcddim’s who 
aka -■oompwaflvely young and unihufed to war, or one in wtiieh the 
cat^tT element is inferior^ ^^.ri^rds its numbers or quality, it; in 
^ fe'Sselmally necessity to have’ an' affciffity of such Btrengtli as to 
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MippltMLH'ni i!m‘ nf llie (U'.her arms. The smue dictum 
Mond ili fh.‘ t n-e idd>|>j Musing a ecmragtH)u,s inul warlike enemy. 

Tla‘ | uv^mm1)iu 4 s*»n)^dderatian!^ neem to ])oiut to the Belgiaii amy as 
lu‘irc;“ Hiie in whirh the poJiMirtkm of artillery to the other arms ought to 
ho ahoVi a\oragv of other eountrioa This proportion has vaiiedfrom 
time to tnno and has, in the armies of some European powers^ reache 
as hiyh V ^uns ptu’ thousand nuuu The iisual mimlber is, howeveiv 3 
guns per iliouMind num, and this is tlie figure given by such aiitliori ties as 
iu'evturO/. Uooki'r, Okanne{l‘ l.iBourg, and oihers, and sliould, especially 
n<n\-a da\ In* tamsitlered as the lowest admissible proportion of guns to 
mom Hiis r^MMignised po^Kul.ion seems to have been in no way 
afleeted by the ini rodui't ion i^f rilled guns. Colonel Taubert, in his aMa 
wiuk on rilhni fieid ariiliery, holds tlie same view, and three guns per 
thoiuuunl eombatanis was very nearly the proportion employed by the 
Prussian and Austro-Saxon, armies in the last war in Germany. The 
Austrian ariilkwv was tM>mptKstHl solely of riiied guns, and though it is 
Initj that in other German armies, there were a considerahle niiniher of 
sinooih-luuH's, lliese latter were replaced by rilled guns at the conclnsion 
of the caiu]>aigiL Lastly, the field artillery of the iN'ortliern Oonfedera- 
tioii, so far from liaving been reduced, has been augmented. '■ 

Dkiribufm^ of ike Ariilkry in an Army, 

In aniiit*s nrgauisetl in '‘army-roipsA the usual distribution of artillery 
is to give two liekl battnries to each division of infantry, and one horse 
battery to eaeh «livision of taivalry. These l)atterios form an integral 
]KUi of divisions to w'hieh tluw are attached. The ))lan of attaching 
artillery to brigadtns should be avoided, except in the case of any single 
brigadi 5 aming in an istfiated position, when one battery should be 
awardiKl pi it 

indepently of its ifiemonai artillery, each arni3^-coips should have a 
ii ‘serve tff tliVei» or five ImUeries (a(‘cording to the number of divisions of 
whitL it is t'omposed), of which one or two should bo horse artillery ^ ^ 
'fliis is the distrihuthm mlopted by France. In the IS'ew’’ Pmssian 
system, the diri^ionai artillery consists of four field batteries to each 
division of infantry, and two horse batteries to each division of cavalry. 
Tlu'. objtHd. of this Is to render it unnecessary for divisions to have imme- 
diate nuamrsn to their rescrv<i artillery the moment the engagement 
% becomes stnious. The General eommanding is also empowered, should 

lie iUH.mi it ailvisable, to reduce the number of batteries a>ssignecl to 
divisions, and in such cases, tbe batteries judged superiiuous are to be 
transferred to the i\\se.rve. artillery. As the uiimber of guns in a Belgian 
battery is eight, wliile in a .Freucli or Prussian one. it is only ^ 
inidtUc course is pursued in the distribution of our artillery, and two field 
batteries are given to each division of infantry. 

Jn iiddition to the divisional liatteries and those attached as a i^serve 
to eacli ^ri^orps ” an army in the field should also have a general reMrve^ of 
artillery. This shtuild never be used, except to strike soine decisive 
blow, and then only by the express order of the Oommander-m-Oiuef ol 
i the army. 



General PrinnipkA In lk<’ U-v nf Art ilhip. 

The general pviw'.iples n^iiniiiig iho I'Utptlovint’Hi <>f iut tllii v in iln' 
fieid, whieli have Ikhui hiiil down In* nl! iniHlnry vniiors for tin- last lia!| 
cenUu'V, lu'en in in> wist’ aOt’ctod liy ihi' iiilrmint ! ion hI‘ utloil inuts 
into mtnli'vn ariniuiunits. Tliev may !w Iwiffiy imtnm'iaicd ii- f..il,.\\ - ; - . 
Arlilli'i'y iivo aoniimna'os tin I'liyaoi'iticnl, siippovls it, and j.,i\os th,. 

for the liiiid “dtHiotii’iia'iii," Artillaiy proirri ■; stirh iroop-a ■ cd 

to the omnny's lire; ants, at. linios oven siiudahandt'd. in ilm I'ln .in!, if 
the other arms are tlelcrretl rroin'doinp so hy cthstai h' • nt‘ ;:Voiiiid. .v.-. 
It is also oforeal; nse in (’(tveriny the retreat of an army. i inte-, to he of 
use, slionld ulwiiy.'! he plaeed in the Vtesl possihle posit itais, and it) inti- 
mate eonneetion with at her tron]is. ami lo litis end tlie oih. i'v l•,lltl!a.lndi»tp 
the artillery should at ill! times he perfeelly aispminleil nilli (he inten- 
tions of the nmierul eommatidino, ami of the ohjeet sonphi to he 
attained hy him, in orderto ael the more cffeelm'ly iti eoiieeri vr ith him. 
He onghi', therefore, to he ;dwity>s ahont the person of ihi* t 'omuiandor-iU" 
Chief of the army, who will thus he aide to inlerehiinpe itieits and 
opinions with him. 

OtKcers commanding divi.simial artillery shotiM reimiin in tlte itninedi- 
ate vicinity of the generals oftlie divisitais of whieh their ha(ierii<s (ona 
a part, and should never repair to tlie.se latter unless tludr pivsem e is 
absolutely required. Their ordem shouhl he eonveyed to the ea|>nuns of 
batteries under liieir (‘ommiiml hy a divisional adjutant. 

Wo have .seen that the various .snhdivisions of iU'tiiiery Heeompiinying 
an army are made up of hiitleries. The Imttery is tiie ta< lical amt, iimi 
consists of a cevlain numher of guns, whieli mimher has heeii ileiia iniited 
ou with a view to all the ]>os.sihle reqniremi'nts of a eiimpuign, The 
separation of the component, parts of a liuttery is iherelhre reprelieitsiMe, 
and although n lailf haltery may lie often iisefnlly employed atone, the 
isolation of a smaller fraction is to he eondemneii, save in e.veepliomd 
circumstances, such as the tlef'enee uf a dyke or causeway, or the destnie. 
tion of a barricade, when thoteiapoiary separation of a mtph of gums is 
admissible. 

Jnflumee of the Faiart of the. Ground m (hkminin^ the Pmthn of 

Field Artllkry, 

The ground in front of a battery should he os open as po.ssih1e. in order 
to admit of the range being accurately judged, and of the ellbct upon tlie 
enemy being duly ascertained. It follows from tins tlmt the most i.om- 
manding positions on a field of battle should be occupied hy guns ; care 
must, however, be token that the elevation of such positions is not .so 
^eat as to render the fire "plunging,” or to prevent the foot of the .siupe 
from being thoroughly swept by it. 

Another advantage gained hy choo^ng an elevated position for a 
battery is that you can screen your guns behind the crest of the eminence 
in suoll a way as only to expose the muzzles. 

In fixina on a site on which to place guns, stony ground should he 
aVpid^ Msxshy ground, or such as is out up by furrows, is useful in 
front of a battery, as it may stop, or at *dl events turn aside, many of the 
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on(‘iny*> jux! thm prevent their veacldng tlie guns. A posi- 

\um -hi.uia Ur eho<en AvUii'li will render it difficult to "the enemy to 
jndgy I hr t rur renpv snid eonse^jnently de]mvo him of great accuracy in 
his lin\ end ihrrelyre it is mwer wise to place a battery in, a position in 
the \ hUhiiy th' whieh iluue are such. ])roniinent objects as .liouses, mills, 
or trees, the tvs] M.eU\t‘ distances p) wMch he may have had a previous 
eppntitiiiity <d ealculating. Au instanee in support of the above rule 
is te U«^ imnid in <»nit t\i tlu‘ bjit tle-lields of the Bohemian Campaign. 

Prussian Uallt'ry had jttst (‘ome into tuition, and was about to open fire, 
v lien .suddenly the ground oti which it stood was torn up by a perfect 
hailst onn of slielL 

lliese lUiWeteome visittU's ])roceeded from an Austrian battery, which 
hmi been enaUhnl, thatiks to a known murk near the Prussian position, 
to hit off the range to a- nicety. It is needless to add that the Prussian 
hatuu'v ehatiged its grouml with all possible speed. The smallest 
accident nl" ground, such as a ravine, or thicket, or hedge, will often be 
sttilieiiun to .vludtm a Ualtery frotn the enemy's fire, and thus become of 
paramuunt importance. Of course, siicli obstacles must not be of a 
naiitre to admit of tlm enemy approaching near the guns with 
iiii))unity. 

The. ehoiiM' of a gootl ]msitioii, on which to bring artillery demands a 
practised eye and great discernment, and captains of batteries should 
use eviiry im'ans in tlunr poW(U‘ to cultivate the acquisition of such 
qualities. In iuldilion to the above-mentioned considerations, it is 
iiiiperali\<‘. that the position shouhl be easily accessible on both sides, so 
that the guns may 1 k‘ able to advance without delay, in case of success, 
ujid also havi» an assured means oi egress in the event of their being 
compdleil to retire. 

Posit hfi of Artillfiij in ilie Line of Bailie and itsjplaee on the March. 

The j)ratdie(‘ ofplaeing artillery in the intervals between other troops 
is to Ite ih*prctudiHl, as sueh a disposition hampers the movements of the 
lattiU' and ctuupels the guns eJtlicr to suspend their fire or to be con- 
stantly changing their grouiuL In certain exceptional circumstances, 
U> take tlu^ cilsc, fin example, of au army occupying a position where it 
is foreseen that it will not have to act on the offensive, the artillery may 
be distributed along the whole line of battle. At the commencement of 
au action the divisional artillery is placed on the wings, and from one 
to two humlred metres in mlvance of the division to which it belongs, to 
protect the deployment of the latter. 

As soon as the" infantry become engaged, tlie gun.s cross their fire in 
front of it, taking care to keep out of the range of the fire of the enemy's 
infantry. 

Should there be any tenable position in the immediate vicinity of the 
battle liekl, from which an oblique or slant fire can be opened on the 
enemy, such ought to be occupied by artillery in preference to any other, 
even though it bo a little removed from the ground occupied by the 
Other arms* The great range of rifled guns will frequently admit of such 


a poaiti(>u boiii,£:' tnki'ii up, Imi a1 nil times llio hatterie.s lunf;! lie sup- 
ported !>y a sutlieieiit einuplement id oilier troops.^ 

The position of nuillery in the line of iniireli of an imiii niij*'; ' hnnlil 
l)c sueli us to ensure its early arrival on the lield of hatlle, ami !•' » e.iKIe 
it at onee to enter on its proper fnmaions. It oiieit Imppini-d m ihe 
late eaiupaiym in Hohetiiia, that the I’niNsiaii arlilleii of iv .mvu u.i. 'e- 
in rear ol' the last diiision. and eonseijnenlly nnaMiilahli' wf. n tii,. 
opportune inonienti lor nsino i( arrived. The artillery oi the .eUamrd 
ouard had .sin-'ie-liandeii to enter the lists a.uainst an o\ etw lirhiiiii;; 
artillery lire on the ]iaii of the enemy. 

II is” hut fair to state that thi.s error was avoided hy the I'nmsi.in 
guard af. Sadowa, for the hulk of the eavalry and alt iheaiiiileii of 
reserve, rvero inmiediately in rear of Ihe advaneed guard of !lu> dm! 
division, and it; was thu.s po.s.sihle to hviiig tlie reseiwe artilleiy of ihi’ 
guard into notion at the. right moment. Some of the greaiesi sieioiies 
of Trederiek 11. weie "iiiiied hy the a]iplieation of tlie above mentiom’d 
principle. 

At the battle, of Lentlien, which w.as fought on the atli 1 'eeeinber, ! ToT. 
that great General had in aetinn, from the very eomnieneeiiirnt of the 
engagement, a large, munher of 12 and 24 ponmlev.s, whieh laid hren 
taken, only a few days previously, in the nr.senals of Gdogau, 'riiesi* 
guns contributed in great, mea-snre to tlie vietoiy. 

It would be diffienlt to name a battle in whielt Fredevi- k the tireat 
did not make use of all hi.s heaviest guns, and almost invari.ibly with 
the greatest sircce.ss. 

Tacfiml Mules far Arfilkri/. 

Artillery ought not in general to open live until it i.s wiihin <‘asy 
i-ange of the enemy, that is to say, at a di.siam't* at wliieh not less than 
half the mnuhcr of shots tired may be evpeeted to lake eltisU. 

Distant cannonades Hhould be avoided, as they produce liitle or no 
effect, and only waste ammunition. It is always the fendeuey of 
artillery to coranienco its tiro too early. 

Attention was drawn to this fact by Frederick i!,, and Ifhii'her, in an 
order of the day dated 2nd Inly, 1815, impri'sscs strongly mi the 
Pi-ussian artillery the neees.sity of reai'rving its lire nnti’l 'wiihin a 
moderate range 'of tho enemy. The same fault i.s nolieeahle in the 
campaign of 1866, where guns frcipiently opened tiiu at dislauee.s of 
'2500 and 3000 metres, anil ’ in some caaoa oven Imyond the la.'il named 
range. Artillery fire should he confined to di.stance.s at wliieh the effect 
produced is discernible with the naked eye, and this axiom especially 
holds good in offensive operations. 

In the case of batteries acting on the defensive, the above rule nmv be 
somewhat relaxed, as the guns will probably be in posit ion.s highly 
advantageous for ascertaining the exact range 'by tnmnsiof known hmd- 
marks, &o. (as we have seen the Austrians did Sadowa) ; but oven ihtm 
2500 mtees should be the maximum' distance at which artillery should 
, opdh.fire. 


i'rniii .''"it iM tsno lu.'ircrf rillcil <.'iins enu fire witli effect: at tlie former 
Villi-/' ii'i'nl'l" r<‘r!;tiiit\ : 1iu( if it is a qnostion of striking some 
gi'iiiid il.-.’l'd\o Mow, lii'tillery onglit not to hesitate to advance still 

!Tr I Miiiiii) , , , , 

fiixvsome\diat gradu- 

id[\ Ml' ;?i Mipidity ;fs the, ruiigv Ihh'.ouicvs more accurately known, 

I'iO alvewi ^\i!b '-nrh ;iii inhi'val. iHnAvuen tlte 
ib.r t'liMM! MfreMh jOhtJe'Milc iHMiigululy observed am Atoo rapid 

iiiv i> Mfd\ piMdu' liveura gjva! expeiulitu oitainniunitioi^ 
eorrrspuiidiiiy rcsidos 

W liMO « is u .Mil lilt' hrint;* sltuulil be as ra]ml as possible. 

Hh i:ii‘ \u‘ lu^f said notbing of rofk// tiring’. This would be extremely 
efiet'ii\t‘, wlitMi united slrengtb ofseiVeral l><itterics is brought to bear 

t?n ma.'-e,^ U* l In- Mlieiny^ 

In urtler lennm gun detaelnuC'nts to (letermine the range with 
a' iair;e'V o'lea! a! I iUf iu} and pains should be bestowed on this portion of 
tiaar drill Slaadd the range not. be well liit off, or the effect produced 
1 h‘ apparein 1\ -an.dl ilu* lire siionld be slowly continued ; when within 
easy I’ange if -Iraild iuereasi^ in rapidity, and finally attain its maxinmm 
(:eieiiiv when the tha isive Idowwas tube struck. 

As a geiu-ra! rule tlu‘ lire of artillery ought to be directed against the 
infantt'v and ea\ahT of the etnany and ;n>/ against the artillery. As an 
example ef lids, tlie aifair <»f liosilorf may be cited, where a Prussian 
rilhnl ba.ifriy. plaf'^d nn an eiuinema,*, ki‘i»t u]i a continuous fire on the 
enbimn ef lA^srian infantry, uldeh waa’i^ on the march from Eosdorf to 
^\'ie-ent b.d. V illami replying te tlu‘ hiv. diret'l<‘d on it by the enemy's 
gtHi>. Tlsi’ ivradt was that tlie Ihivarian division xvas compelled to 
retreat, Imaaiiees may oecur wbt're (lie enemy’s fire is so destructive as 
!u render an artillery tine! ubstdulely ma’cssary. 

v,nm staaiid be htid tm stune deiiidte objecd, and it is only by a coii- 
cauuraiinn nf hiv (hat gn’atr rt‘suhs are obta.ined. 

it was in ctmsepumwi* of failing to re.cognise this principle, that, at the 
battle efUr*H thu'Mh.eju wliieb w'us fouglit Oil the 2nd May, 1813, seven- 
Unni ih'ussian batleries failtul to pimbicu any result at all commensurable 
witij the number of i)ieces engageil. Plxcept under very exceptional 
(uivumalance.‘^ a battery ought not t(J change its position, unless for the 
purpoHt‘ tif advaiiiung or viureating 4t)0 or 500 metres at least. 

Ht) far we have treated of the conditions of fire in the case of a battery 
<Hn!U|>ving a tolerablv advantageous position, and out of range of infantry 
lire. '^Viien, howeverAhe di.stanee is reduced, and the otlier arms come 
intti |da\^ battiU'ies nm.st be so placed as to I’cnder an eliective support to 
tliese latter, without' at the same time impeding their action. 

Tlie idficer ct)ininandiiig a hattery must judge the fevourable moment 
for bringing his guns into action, and must also endeavour to conceal 
tbciu us much us pjossilde, in some sheltered spot, until such time actually 
arrives. 

TIk‘- bat'tery should then be deployed, and advance at a brisk pace 
towards tho position to Im octuipied. Each gun will thus present only 
a small moveubk murk to the enemy* The wagons' foirming the second 
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line of a. baltnry slinuld be iviueved IVtaa tlie enemy's fire Mil'll* le 

ja'i'venl the <!isusti'ons elleets ul ini explesiMii. 

Finally, a tew words with reiA'ard to tla* whieh ar*^ fn-*' • -.frv 

to pojtt'et mms on llit‘ line of mareli, or in sniium liieir ; n* 

ivnderarliiltnw imlepeialenl ; to preserve it rromlhefneta IimII' 
and j 4 ’uarantei‘ its seeurily ;ii;ain>t iOtaeks in flank *»i’ n ar Noj'lMeM 
may h<^ disjuaised with when a hatt.ery isalreaity anllirirn* 1} j*oai = d h\ 
the troops in its iiumediati* \ieinity. The OM'ort iur^inn- r*eiipe td n| 
infautvy or t'avalry, a.eenrdine’ {w tlie n, tine fd the yround. and lot taoret 
to he ueeoniplished. A eompany, or >»|nad!oin i- nsiiall\ loiiadrosl a 
sunieiiml eseoi'L for oiU‘ hat lery. ^^ueh troops should ko» p ohi.- !‘> in*' 
gnus, in onler to proteel them if menaeed, hm 'damld avoid »'\p'*an’i 
ihenrstdves t'o the tnieinyV tire, hy taking every mhantaae iIm* i.oi. 
tie'uraiion of the gmund. 

indept-nuieully of thi‘ i‘seort. artillery should at at! tina‘> he eoh* to 
connt on assistauee from neiohhouriiie,’ troojis in ea-e of vwu vyj m y 

Tiw ‘iiSf of ArilHny lo ?]//aas/ra oa#/ f/»7e#es/r#- 

The usefnlnesH of a hattery in the lield varies tiirertly wiih its mohilify 
auil the eiVeet it is eapahle of ]n'odnein.o In hoth these re^prei'^ iieiii 
artillery has been a large gainer by the imrodnetioa of l ilh d uun*- Tim 
smallest of our rilled gnus, tlie “ eiimnf*<le 4,” is farsnpeiior in denrneiivm 
eheet to the smooth bore ^^‘anon de 1‘iA vvhieh wa- !i*r:;ieily th*- fi«dd 
gnu of largest ealihremvhih' the ritied “eaiiou ile surpassr . in nndniii v 
even the lightest of tlie old stu >otli bores. 

Ihitterics armed vvitli the ^‘eanon de 1 are enijdoVf'd in ihe divi doiis 
of the liuct, and those whose* armament ecmsisis of ihe ‘W’jiiioit tie tl “ are 
generally aitaehtHUo the. divisions of reserve The armiirr of hanou**; 
of horse artillery wiih ihe rifled “ ranon dt* 4'* one of lie* many 
improvements introduced into that hramdi of the siTvitr. idling 
it, as it does, a very much lighter piece, tcigether with an inereasmi 
destructive effect of thu Batteries of horse artillery an* gimerally 
employed either wiih the advaiiceal and rear guards, or are altmdmd 
to die cavalry of resiwvcg or lastly are kept as a general ariilh'ry reseiwe 
"which shall he in rea<Iiuess to give promi*i assistam-e \n any lioeatmod 
point in the line of battle, to oppose rapid Hank uttmdm, or to pnrsuo iho 
enemy* Let \m now consider tlui maxims which should guide the condiiel 
of artillery* acting on the defensive. As soon as iln^ advane<*sl guard of 
an army is engaged, the divisional commanders cjf artillery' should guv i*t 
the front for the puipmse of examining the ground aiaf makiug I heir 
dispositions accordingly. This shouhl he <lone with tiu* utmost eww. 
Batteries should^ remain in the vicinity of the intaiitry, in order to rtvoid 
the danger of being swept away hy any sridden onslaught of the eiauiiyv 
As already noticed, long range firing is to be deprecated. Firing 
should commence at about 2600 mf^tres against troops 'iii colniiin, and fit 
about 1,800 metres against those in line. " 'At the same time it must be 
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ivni.'inlu.iv,] .uniiw tnv not. to roinuin ]mif> in action at tlie above 
(iiwtaiuM's. Inu iiiv to a.hiUK’t' as rapidly as possible to closer (piartera. 

The liiv n( ih,. ai'lillery ol' a division should be principally directed 
n;;am.-l ib.- .'manv s luraiitry and cavalry, and not against his artillery, 
nnh"..- ilf lire oi the iaiicr is su dcslmdivo as to hamper the movements 
ot’ibe ij-e.-ps, nr if i! is a ijucsiioii of carrying a poKsition defended by 
ariilhap. In e;e.e.s of siieli a iialuro it is impossible to decline an artillery 
diiel, lull i( shi'idti !.e eaiTictl on at as short a range as possible. At the 
crisi- •'!’ the fedn the tire of the batteries of division, s and of those of the 
iv.serse al-u sliHiihi be eoiicentratcd on the principal points in the line 
o!'!>ati!e. ('iiiiitiaai .iiui ,slirapiiol ,slicU will be used for this pui’pose; 
case euiild i.oly be cmplnyctl by exposing the gnus to a heavy fire of 
small amm. wbieli sbi'ulii lie carefully avoided'; and as far as effect is 
cuiieerned, I'ominoii and slira]>nel ,sliell will answer the purpose equally 
widl. It. Iiappi'iied nil mure than one occasion, in the campaign of 1866, 
that several well directed ,<hid!.s, falling in the midst of a column of 
eavalry ur ini'ainry, eonijilelely ilisjwrscd it, and, as a particular instance, 
no may cite the but tie of Sadowa, where Captain de Werder’s Prussian 
balterv uf rilled guns utterly routed a battalion of chasseurs formed in 
close column, at a range of Toff metre, s, this result being obtained with 
only four shells. Again, a few well-directed shells, fired at a rifled 
battery of the riny of the .Maine, pnt to flight five regiments of Bavarian 
cavalry, I.a.sfly, slioiild the uttacking columns waver, the guns should 
coiioeniratc their lire on the eiienij-’s infantry, and continue firing without 
intciniption nmil tluo are, elonded by tlio smoke of their own infantry 
fidvatice. They will tlieu .su.sjieiid their fire and await the issue of the 
atiiick, ready eitlicr to aid in the imrsuit of the enemy or to cover the 
retri'iil of its own troops. 

In the defence of a pn.sition it is a matter of primary importance for 
artillery officers to be tboronglily acqnaintod witli the configuration of 
the gromid, and also, if po,ssible, to ascertain the distances of all the 
prineipul (dijcets which tin' eitcmy will be forced to occupy in his advance. 
A knowledge of tiiese iletaiis will enable the Captain of a battery to give 
increased efficacy and precision to bis fire. Wo know that at the battle 
of Sadowa the .\n.strian artillery had carefully marked out the field of 
bsittlc before the Jirrival of the Pru.ssian.s, and that their artillery fire 
acquired, in con.seipience, the most deadly precision. Every inequality 
of gmuud sliould be taken advantage of to obtain cover for guns, and in 
delensive C(imliat.s it is often very desirable to construct epaulments, or 
at all events to throw up sufficient earth to shelter the pieces and 
their detachment,. 

The portublo “aide memoire,” in use by the French artillery, recom- 
mends shelter trenches for guns destined to remain in position of the 
following construction : a parapet of earth about 0'80“ high in front of 
the guns, with a ditch O-uO’" to 0-60“ deep at either side, to afford shelter 
to the gunners. Tlie Austrian artillery entrenched their position at 
Sadowa, and went so far as to add traverses and powder _ magazines. A 
few hours suffice to throw up works of such a nature, while the security 
they give is immense. Cara must, however, be taken that their construe- 
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tion i8 of S'utli a.iinlurt‘ not to bninprr tho innv<'i'ntnP;-> uT i1h-‘ •nin'.; 
ftlioiild llioy I’O roqiiiml {o :issinno llio nflon'-i\i\ TIh* "om - mI Ijjmn-i 
calilsro slioiihl !u‘ jdarod at iho inosi irnportanl pujni ~ nf |.m 
ihoy Hhnvilil open (ire nl loin*' raiipns «0'i ihe* eneniy'.-. lioiM-o' ne'rJi, einl 
oni>’ii,u'o Iiis avUiltn-y, wliioi ilu^ utlv.nHn,itc will Inwall ioi {Iim .i,|r uT ilu‘ 

]miiy atainy; oiHho li'len-ivi^ 

In |)ro|uation ns ihe eiaany a(lvanee>, the ari ilfo'S flivn:! 

t'he lunuls of the opiuK^ifjj^Mntlunins aial n^ 1«»n^i4vr lie' vane;. 

favonrable oppurt unities, v.luun fu’ «‘\aHip!o, llf^‘ Intt'r aiouip; h, 
iinliinluH' fur not icuK ni' |m‘sent an u\'[^HKe?l flank. \\ oii! f!it> intiu\\ 

arlillorv iivo l'M»‘ 4 ins hi pri‘poiulerate, flu*, n^'■ievve ^unM h,' 

iih<> a('ii<'>n aiul plaeuil as nnu^h as pussihle no ikr lie ok ■ hi; th*' 
enemy’s jj^uns, so as In eniihilo ami ili>nionn! tlmni; i!j!> oifrlind ir- 
lic.itcr tliun simply nunlorein;/; tla^ urlillnry nf i!ie linr »*«' ,\f 

tlio same time an aiiai'k simuhl lie male nn the etihimus uf ieheia r. In > 

socomlinp;' the aelion of tlu' nna.u've artillery nith uf "i 

cavalry. Shonlil tlie eress lire frutii Ihearfillery nl‘ the linr hen!” in ' 

front and tbe res(u*vo artillery on the linn ks he in'Oilijrirn? hM-la ek ilie 

eiieiny’s lulvaiiee, roeourse must he had in rase, with nhieha hi*.i\y Phv 
must be ke])t up, nmler lUMareumstanees ru^iht an iihay retire I H'hnv 
infantry' If need he, should he saca*ifi(M‘d Ihr tin* paiet'a! safely td j 

the wliole army, ... I 

In the event of ihti army hein^ nl»!ipvd in relitv. the arfilhaa' -dfseihl 
support such a niovei net) t by ta.kin.v; t*p ils prnuml ^urw rh in din 
most advantageous pttsitions in rr'tir. ifuns slMuild redn* in r, dtjd 

their fire may no vi‘r lHMm!irt*ly imerrnptetl, Wlum inlaiine, iMue 
to receive cavalry, urfillery slmuld lake up it> pnsitinii in t.-iiMithr ^ 

sc|uart*s, or in tlm intervals iH'iweeii fitmn, in tuder tn he madh’d in % im , 
its firtMvitl) that of tlu* Sipiares, and thus -ive eliee!i\r ^mppuri Im ih,^ 
infantry. In (‘ase of a general relont. a rear guard nf ,dl iheO' ariii'-’ 
must bo formed, ami for tliis purpo.si* tlu* ariilierv mu a ’Uipp!} in- .|n‘ 0 ,i 
of guns. For such a servua.% rifled ‘dminns de 1 vnnld .-Vi’m In* |!ir 
most suitable, as tliey are light ami carry a iargt* quantify mI iunmunii am 
in the Umbers and wagons. At fhe same lime, if the rtin-af |m h*< 
made over a (aunitry whiidi it is dt^sirahh* fn defend in ihr I^a r\!ivmi!\ . 
and which affords goed pnsiiions hm artillery to jui im tla^ arnih-rv 
of the rear guard slmuld he suppli«,‘d with iuOh'Hf’s aiim d v. idt du* 

canon de 6A Lastly, if the etnmfry levid and the rear gtmrd 
composed principally of cavalry, horse imillery sluuihi hi* altaelnd'iM it. * 

Jt remains to bo seen Imwlmrso otiilicry sbuild act in cmijiimiitfii 
with cavalry. 

, Cavalry ought more than aver to avoid remn hi ing t*'X}KiKed lu |ir»a and. 
therefore, all horse arlillety and cavalry rombats simiild he otiemdve 
ones, even when it is a dofeimvc etigoge-inent that is hcdiig fought. 

Horse artillery should remain in action as Hhori a tdiim iin pri.^sihle, mid 
&oukL avoid distant cannonades, wiIosh it bo nocesmrv to give* the 
havahrtime to come up. As soon m the mvaliy mwk fniM hvm 
' deeiaed on, and the aim thereof well cktermined, the horns ml ilh^ry Hlmnht 
■ advtooe to within from 800 to 1200 metres of the cimiiiy, wiiicii in Uie 


(listaiiee at- M'liich their five will be most effective. Such a movement 
sliouhi ho iiuaic Avhile the eavaliy are still in column, or are deploying for 
tlu^ aitaek. Horse artillery must not allow itself to be turned away from 
the e.(nu!)l('lioii of its }>roposed ejid by the fire of the enemy’s artillery ; 
neither should it ()ceu]>y itself in providing against dangers from which 
it is tlu'. duty of the cavalry to screen it. It ought to continue its fire 
till foi-eed to cease Iry the interposition of its own cavalry between it and 
Ihi^ enemy. The oificcr commanding the cavalry should strive so to 
niaiiienN're as to shackle as little as possible the action of artillery; this, 
h(i\\'ev('r, owing to the nature of the ground and other considerations, is 
not alway.s possilde. tdiould the cavalry attack prove successful, the 
hor.se arliUe.ry will hy its fire augment the confusion of the enemy. 

Sinet', tlif! introduetiou of rilled guirs, some have asserted that horse 
artillery, when acting with cavalry, shordd advance to close proximity 
with the enemy, in order to deliver its fire of case, as was the custom in 
the- days of sinontli-hores. We are of a contrary opinion, for this reason, 
that the guns would he exposed to the enemy’s fire without producing 
any eorrospoudiug effect; it is only against demoralised infantry that 
tins species of lire can be successfuliy employed. 


USE OF THE ARTILLERY OF RESERVE. 

E'mjyloyment of Grand Batteries. 

Reserve artillery is intended to support the weak points in a line of 
battle, and second the efibrts of the cavalry and infantry of reserve. 
While, on tlio one hand, divisional batteries are principally employed as 
an iiuxiliavy arm, the artilleiy of the reserve plays a much more pro- 
minent ]>art, and ought never to be brought forward except for the 
purpose of striking some decisive blow. In a few cases, it is true, 
batteries of reserve may be used .in support of the divisional artillery, as, 
for example, when a division is acting separately and is for long deprived 
of tiny extraneous aid, or if its artillery is so weak as emphatically to 
denui'ud a,ii acce,ssion being made to its strengthf Before coming into 
action the artillery of reserve should be posted near the troops of the 
reserve, and formed u]> in close column of batteries, so as to occupy as 
little ground as possible. If it is not sufficiently sheltered, a Hue of 
formation must be chosen in preference; but in all cases it must not be 
deterred by the fear of being struck by a few stray projectiles from taking 
up a po.sition at a moderate distance from the enemy. Reserve artillery 
should be placed either in advance or on the flank of the reserve troops, 
but never, if possilile, in their rear, so as to be unimpeded in its action. 
The Hues of communication between the reseiwe artillery and the 
principal jtoints of the line of battle must be carefuHy selected, in order 
tliat no ilelay may occur in moving a battery to whatever spot requires 
its prt!.sen(;e. 'I’lie artillery of reserve should be brought into action at an 
incn!a.sed pace, by batteries, half-batteries, or even divisions, should the 
nuture of the ground demand it, and then deploy as quickly as possible 
on the position assigned to it. In its case more especially should distant 


firnigbe avoided, and as near an a]*proaeli as petssibb- lu* iiijsIh a. ihp 
6ECiny, ]>i’ovidia! always tluit tin' range is heyoiid tlial *’>1 tlie tiiv 

oriiitantry. Should tiu? enemy's ranks be iulaet and wr!l pr^oalrb ui.'li 
artillery it may soiaetiums lie neeessiry to engage 1ii< arfdlen lir’b ami 
siilwHpiently advautH‘ rapidly toeloMaojUarterfs to edniront ila* r.Maaiuddv 
of his ibrei^s. It is an erna* to imagim* that rithd batii-iir: vr^rvM^ 

should nse casi^, (‘\i‘epl to repulse a sudden ^ barge of e:i\ ah \ 

The entry into ad ion of the reserve, oi (’avalry and lulaniry wfb os* 
sufficieuily preparetl for by ibe lire ol eonuiam and ;dirapni-| dirlL ii is 
unnecessary and nua’t.'ovi'r inexpedient tt^ plaei* all the Innirue * m| rt'-orxt^ 
in the same aligniiunii<, as by* doing so tlary tnay In* d\po'*ed !o iIn* 
enemy’s eniilade lire. All that is required is, that ila ir lin* -diMuhi 
converge towards the point \vbi<'h ii is desired to panel rale 

It is olleii right' to leav(‘- (considerable, int(a*val> ihelueen h b,sMrrid>; 
when, for instance, such a disposition will enable you lu odd' the matuy d 
coliinms in ilauk, or when ii is desirable to eommam! a laiyie exieui of 
ground with a view io faeilitaiiug tin* o!fensi\(* opiaatioin of an army, 
finally, it must l»e borne iii mind that tin* nnn'emiuU'- of the re^ervo 
artillery, as well as their position in aetioig must, ]»e poueeted by infanlrv 
or cavalry. 

The simultaneous employment of a uunther of batterie.% massed 
together under one command, 1ms been often sueecssfnlly appliod, l’h*'y 
ai'e generally composed of the Ih\S(*rvt^ Artilh*ry of Torps d'Aiimr ^ and 
the general reserve artillery of tin*- whole three. 

In some instances a few hatter ies drawn fnun I la* tb\isitfual aiiilh-ry 
are also added, as was the ease at the batfhvs td* Friedhmd and Wagram; 
but recourse should never be had to these last t*\et']it in the most 
emergent cirenmstann^.s, as the niorald id* irotd^j^ hi lu* 

afi'ected by severance from iluhr guns. 

The object of massing guns is to striki* a decisive blt)w, bJ piom* the 
centre of the cnemyh Hue, to pave the wav for a grand f!aid% aiiaek, to 
cover the passage of a river, to eaimouaile an entrenched fiosition, to 
repulse an attack in force, to luing an engagement to a close, or 
lish it on a firm basis, and finally to cover a reti’cal. 

A few examples will suffice to show llie mode of t‘mployiug liicse 
grand batteries and the ad vantag<‘S gained thereby. Aftaffio-i (m a large 
scale,, directed against the centre of the enemy’s line, or luidertakmi at 
the right moment against troops already shuken, have tsften detmmiueda 
yictory. Thus at Wagnwn, the AuBtrian front was too much exlmidcth 
while Napoleon occupied a central poBition. Taking advantagi* rd' tbi>i 
circumstance, the Emperor resolved to pierce the enemy’s centre, alt boiigli 
his own left, under Boudet, had been driven back by the corps of Kl^miui 
and Kollowrath, and the^ bridges over the Danube, wliieh formed Ins lino 
of retreat^ were at the time seriously menaced. To prepare tlic^ way tor 
the grand attack against the centre of the Austrian army, 10 batteries of 
the artillery of the guard and the divisioxial batteries of sucli troops m 
were in the centre of the line of battle were massed together, ’lliis 
enbxmous battery, the command of which Napoleon eiitriiskid to ihmmd 
;j4h^ton# was originally composed of 60 pieces^ wiiicii^ under the protec- 
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iinti ouvalvr, ndvaiic.ed at a trot in column of lialf-batteries, with 

llu', iulcudoi! ul' doployiiin: when at 400 metres from the enemy. Of 
(it! 'l-.i only succeeded in getting in position, the remaining' 

U) having hwn pliiunl "liors de combat” during their advance by the fire 
nl' iho cucmy’s artilleiy. liy degrees this gigantic force was increased by 
rcinliu'ccincids til! i(^ numbered 100 guns. 

.■M'ter a lerrille can luunule, which lasted about half-an-hour, Napoleon 
onleivil ilie general iiHaek, and then this huge battery, opening out to 
tlie right and lell, jiresented a free passage for Macdonald’s column, at 
ihe sanu'. lime airoi'ding it elfectual support against the battalions of the 
emmiy wliie.b Ibreatmm.d its Hanks. 

The badle ol'Kriedland oll’ers astriking example of the plan of massing 
iirtillery. 

'!'!m lYmmli intillory, commanded by Senarmont, took up a position at 
a distance nl 4ol) metres iroiu the enemy, from which it advairced, after 
living n (u- (! salvoes, to 200 metres, and there opened a most deadly 
tlnnk tire. In order to hasten the defeat of the Prussians, Senarmont 
i.ssned ordi-rs to cease firing at the enemy’s artillery (although the latter 
was taking his own guns in Hank), and to advance to within a range of 
lUO mclre.s and n]ien fire with ease. The Russian cavalry was immedi- 
ately pnt in motion to su])port the shattered columns of its infantry, when 
8ena.nnoiil, by a. change of fi'oiit, directed a concentrated fire from all his 
pieces against, it, and cau.scd its precipitate retreat at the second rormd. 

At the Imitle of dross Iteeren, which was fonght on the 23rd of August, 
ISKl, between Ondinot's eorps, and the Prussian 3rd Army Corps under 
Hiihiw, on i’rnssian gnus w(U'e. massed, and having deployed in front of the 
inl'iiiUi'y, o]H'ned tire at 1303 metres. They suhse([uently advanced and 
took 11 ]') IVi'sh jmsitions in suecession. They fired altogether 2095 rounds. 
'I’lm re.<erve iirtillery iillbrdcd them v'aluahle assistance, and the French 
iirtiliery, alliumgli 'lulvantageously placed, was obliged to retire. This 
e.xampie of massing guns is one of the most remarkable in the annals of 
the wars of the iirfit empire. 

At the, battle of .ICalzbach, which was fought on the 26th of August, 
1813, the Prussians had 104 jtieces of artillery in line, which fired 3600 
rounds. In this instance the lighter natoes of guns were speciaEy 
u.scfnl, as, in s}iile of the heavy state of the groimd, which had been 
deluged by torrents of rain, they were able to move with comparative 
rapidity. ' 'J'hc whole oi' the a.rtillery of the 4th Prussian Corps and a 
portion of that of the 1st and 2nd'' Corps, comprising in all 118 pieces, 
were, engaged in grand batteries at Waterloo. These guns fired 4800 
rounds and held ill eheek 32 French battalions and the Imperial Guard, 
which were advancing to prevent the junction of the Allies. 

At the battle of Solferino a French battery of 42 guns, furnished by 
the divisional artillery and the reserve artillery of the 4th corps, enabled 
a stand to be made for a long time against superior numbers. The latest 
camiiaigus in which rifled artillery have been used prove that the plan 
of massing guns is far from becoming obsolete. 

At the ‘battle of Badowa the advance of the 1st Prussian army agamst 
the centre of the Austro-Saxon army was prepared by hrmgmg grand 
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Iml-tevies inln a.t‘.iion tui tin* lint? nfllie lUsIriz; aial alilitni'ilf tin* Au.4ii,Mi 
avtiU<MT \va'< iwicc‘- as iuuiu‘vnus, ihrir Wiv uas Mlnar^.aiMl i!m'\ 
tfOuipelkHl iu lunil a rdival. It ^\a^ aiiillary ia ^Uia-h Hjmir.! iIh^ 
ball lit Kailawa, iu flu* ^..u’uat llauk atia«.iv uaiila by tiu* .ubi f iw ,,ia 
u.nuy uudar tla* I'rnwii briutHa N\l{iit‘ iha l:-t ;inu\ aial lla* anua bir 
EllKMingas^iul the Ausiriauu iu iVunt au^l nu ih* lah uiir-' i Ui Uir 
bei^’hia oi’ llovuuowas piiua/s \S{‘ru iu aatituu aial tbr uifhaiilni > 
bad to Hunuouui \xv\v (‘iihauruii by tiio liri» *4 Hai AuUnan 'oui .. xOo b 
])1 ouo'1umI \\\> Iho : 4 rouud ammid tiauu with a jHU'fVal bailUHnu II ^ 

l)isdaauiu* 4 ‘ tbo tiru tVoia these piei'es, the Ibais^dau avlilleiy rMuriiilr.i* 
ted its own uu the I'lieuiy's resi*rves tvlu«di were iu .dejit. Al a laier 
period the saute, hall eries gave tiiuely aid to t htur iulaut t> . uhu It rails d 
under their protiaaiou at a uaaututt when they uere tmyrd u* ‘:iu* \\a\ 
beture the n'jnatted idlat'ks of tlit» .AuMriau reMU'Xrs 1 li»^ euir- ojinad 
sucli a ireiueudously erietlivt? lire rai tla^ tVoul and llauk- ‘^1 the a;ha kiu!,: 
columns us to cause tlieiu to ri‘tire iu the utnu'»st eoulu>i*uu 

Unuiff Ariilhvif iii ifiul 

After a victory, the ailillevy, if ]a‘operly handled, may ennvmi tin* 
retreat of Ibe enemy into a rout. To attain this result, tin* Imrso ariilhay 
should advance rapidly on the enemy's tlaiiks, and eiideav<airbvtheir 
fire to prevent his taking up a iVi‘sh position, Thoy umU. at the same 
time, avoid being drawn on far in tbe lu^at of ih*' pnoout.lbr the 
retreat of ibe e.neiny may, after all, In only a feint Ux-mrap Id ad\er .u \. 
Artillery must also be eureful iu u pursuit- not to imml'mo u ii h il.-e amiiai 
of tbo other anus, more espiH'ially with that of the r;i\fdrw Iu »'a -o 
of a retreat being necessary, the aililbuy Mhieli is in line mmu ruuiMriu 
to tbo movenumts of tlie other troops, ami nlire in the uuot prifcri 
order iu echelon of batteries or halfduiUeries, U will i'omi' ayam iutn 
action on tbe most favourable groiuul, ;uid bokl mit as Imum jv ifu-^xidhv 
even Bacrifldng itself, if needs b(‘, to assent the safety of the armies, 

Tbe Imtieries of reserve, tbuse of heaviest ealibre if available, shnnhl 
take up positions on gruimd previously determined on tn tMocr ilie 
retreating troops and allow of their railying, cu* traviU’siny dridrs, iVc, 
Vigorous attacks by the burse artillery and cavalry will snmciimes rtmdcr 
tbe enemy more cautions and stay tbe anhvitr of the pursuit 

Eight Austrian batteries of reserve acqtdred iiuiiioilal laiut^ a! the 
*battle of Sadowa by the wa.y in which they covered Ibe ivireal id* t!ie 
army; These batteries tookiip in snecessiou tbri'e wtdlodaismi po.-4ii*um, 
which they held with such deternunation m to aiiabh* liu* Aiislriaii army 
to cross the Elbe with comparative facility, a movemtmi wliieli, wit limit 
their protection, would have been transformed into the most friglitfiil 
rout. 

Urn of Artilknj m tlm uUmk ani i4fim€ of a mlkyi, ftn> fniccHckcd 
position^ or a defile^ and in ihs pmmffe of b riwj\ 

< ,y 0%n serves ,as a “ poiiili d’appui ” to a liuu of luarch, iiiul 

b^OOmea tM sceae of many a desperate straggle. In tlw defence of n 




15 


villn.^v, it would be advisable to place batteries on botli Hanks to rake 
with tiu'ir liiv, tlio enluimis of attadv. A sufficient force of artillery, 
k(‘|»t iu ivsiTvc bi'liiiid ilic villago, would be iiseM iu opposing any 
adoinpl the (uuuny might make to turn tlie position, amd also in prevent- 
i])g ihmn from «h']u)ucbiiig iu rear of tbc village, should they succeed in 
olitaiuiug possession ch* it. Iu tlie attack of a village the first business 
of the a.rtilhay is (o mideavour to silence tlie fire of the batteries opposed 
hi it. Tin; \ illagt‘ slimdh theu be shelled, and all barricades and walls 
ofriislosuro 1 h‘ des( ruye<l. i>y firing sliell and shrapnel at high angles 
of elevation the ]H>sit ions liehl by the enemy’s reserves heliind tiievilkge 
ijijiy be. 1 ‘endei‘ed untenable. Lastly, it slioiild concentrate its tire on the 
iMu’nts iowmhs wliieli ili(3 columns of attack are directed. In the 
eampaign of iSih), rilled artillery played a very prominent part in the 
utim'k of villages. Ihgbt field and two horse artillery batteries, belong- 
ing to the. divisional and reserve artillery of the 5th Prussian corps, 
prepuriMl tlu^ way for tlie attack of the village of Skalitz, and pursued 
llte Austrians after its capture. 

'The loft w ing of the Austro-Saxon army at Sadowa rested on the village 
of jh'oblus. This village, wliicliAvas defended by the Saxons was attacked 
hy the. Mtli Prussian division, wliieli, at the time of the assault, had to 
a, siiaec of loOt) metres under the fire of two Saxon batteries. 
These batteries were o]>posed by the 12-pr. sinooth-bore and three rifled 
haltei'ies. village was vigru'ously cannonaded with shell and 

shraimel, and 11 h 3 assault was suecossful, despite tlie tremendous fire of 
the. defetit'e 'Tlw attui'k on ilu3 village of Schwciaschiidel was preceded 
by the lire of thriHi rilk'd batteries, three rilled 4-pr. batteries, and ahorse 
artilliuy balteiT. 

I1ie \vars of last ceidnry, and oven those of the first empire, abound 
with examples ol‘ entrenched positions — witness the battles of Neerwin- 
d(uu .Malplnquet, Fontenuy, Jemniapes, Montemke, Millesiino, and the 
iMoskowa.. liedoubts or other Ibrtified posts, which can often be eon- 
stnmttMl in a single iiiglit, are often very iisefiiL 

Forlitied field works, Judiciously placed, far from paralysing the action 
of an army, favour oife.usivc movements, as was the case at Fontenoy, 
a,iul Mnnte'nille, The long range and accuracy attained by modern arms 
of pnausion constitute an additional reason for keeping men as much as 
possibU^ under cover, a.nd for this reason, if for no other, a good system 
of field vxu'ks would seem to confer an incalculable benefit. The use of 
artillery in l!u‘ attack of a fortified jarst is to silence any guns jdaced 
either behind omluasnres or en barbette/’ and to elfect a practicable 
breau'h. Hludls fired v'itb a small charge are thrown into the interior of 
the work iu harass the defenders and destroy any blocklioiisc or redoubt 
^vhich may exist within. Should time and the nature of the gTound 
permit, the guns should be sheltered by an epaulment, and just before 
the assault "the artillery sliould concentrate its fire on the principal 

1)reach. . 

T^be artillery of the defence, on the other hand, should mate it their 
first business 'to acquaint themselves thoroughly with the distances of 
the various positions which the enemy must occupy* Its ffie should be 
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TnaiBl}Mlim‘tol .uuhn .JiutiM Im' run 

bai'.lv bebiial the ruiupurts \s\m\ tba vuviny'^ lisv i.< in ihv a-rtiitlaiit . ami 
brought into a(*tion again when the. assailant is innking' hi- inns 

for tlic attack. As >soon as evt‘r the lailev ai^jiroach iltc »'Muti!t-r>r;n p. !u‘ 
Bliould be. r(‘ceiv<Hl with a heavy tin* of shi‘11, sliraiaud. and rvrn rONt*. 

ir a (leJile has to be defendetb the gnus shnuhl be placed -o a- in cm-s 
their lire on UuMleiih‘ ami sweep it in the direiiion td u • t'n;:lh To 
pixvvcnt themuiciny de.b(.niehitig from the deliha shotdd the\ .aa’f ned io 
making tlu3Uiselves masters of it, a iMiinamt rated lire at a clunr range, 
>shoxild be o]Hme.<l on the side of i^gn^ss. Slanild the miimv nf thn 
ground permit of any Hank inoveinmd being nueh’ by tbt* eunm^.in 
turn the position, balteries of iiorsi'. art ilhnw, kepi in rcMuvn fnr Uu' 
purpose, ouglit to be a.vailabU‘ to frustrate or cheek it. 

Epaulnients are sumetiuies constructed a. little in aihance nf a. d<gih*. 
and guns placed in them for its defema*, should the tmemy attempt 
a. passage, 

For example, in the Crimea, after tin* battle cd* Traktir. the Frcneh 
constructed several field works, and among othtav an epauhnent Ibr 
twelve 12-‘pr. howitzers, which was throw!i u]) oj>pc)sitt* a itihlge which 
existed in the neighliourhood. The epaulmeu! was distaiii from ilie 
bridge about 700 metres. Sliould i( be aM|ue.stion of fondug ibe passage' 
of a defile, tlui artillery of the athieking foree shmihl open lirta if 
composed of riilo guns, at a eomjau’ativcdy long rangt\ ami endeavnnr In 
silence the pieces which dehmd it. If tin* pt)siliun he earried. light 
4-pr, batteries should uccompaiiy the iirsl column wlin h didumclMrs IVuni 
the pass. These batierie.s should deploy as staut as pt^ssiblc after 
from the gorge and takiMij) advantag<nms positions in lie* immediaie 
vicinity. The remainder of the atiillery shmiid remain on lie* near .^dde 
of the defile and only (uiter it when the whoh* eugagetnenl is ihoionghiy 
decided. During the passage of a rivt'r, the brid^tes are madt* nmhu 
cover of the ariilleiy tire, which slaaild he direeled un the oppnsiir 
bank. If it is possible, tliese guns slmuld be masked by epmiiments. 
On the completion of the bridge, several ]uecos slamhl aei-ompaiiy the 
leading columns to protect their tleployment. i)ivisi<tmil baitcrii*s 
should follow ill the wake of their respective lines. li is a mailer of 
some difficulty to oppose the eonstruetiou of bridges when the assailant, 
has taken averagely careful uneasiness. 

In the majority of cases, an army would be restricted Ui disputing 
the passage of the river, and would \m guided in doing sci liv the same 
rules as have been already laid down for the defence rif defiles. 
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EXTRACT 

FROM THE- 

EEPOBT OF THE SWEDO-NOEWEGIAH AETILLERY 

COMMISSION, 

UPON VAKIOUS SYSTEMS OE MITlUItLEUSES SUBMITTED TO THEM. 


TrandaUd from the French by Captain W. H. King ffarman, B.A. ; 
Gommwiieated hj the Director of Artillery. 


The powerful addition to tlie fire of infantry by the introduction of 
the earliest mitrailleuses, the Gatling gun, and the French mitrailleuse, 
soon drew the public attention to this new arm. 

As its name (mitrailleuse, Kartesch-Geschtitz) would indicate, it was 
considered at its first appearance as an improvement upon case shot, the 
efficacy of which had diminished since the introduction of rifled 
ordnance. It wiis soon, however, found that this opinion was erroneous, 
and that its principal application is circumscrihed to positions where it 
will act as a sure and rapid infantry fire. 

Authentic data as to the first employment of tlris arm (the Gatling 
gun)|in tire late war in the United States are wanting. 

It was then of so defective a construction that one could hardly 
expect it to produce any decisive effect. The construction of the French 
mitmilleuse is equally faulty in many respects, though the cause of tlie 
overthrow of the hopes conceived as to its influence on the progress 
of war is to l>e sought for rather' in the iterance of the officers and 
men, ty whom it was improperly used, than in the condition of the 
mrUrailleuse itself. 

It must always he kept in nrind that the equipment of the mitar^- 
leuae in the same maimer as the French 4-pr. gun. By which ite mobility 
was greatly reduced, and also the small ^aMity of ammunition carried 
in the limber, contributed to diminish'the power of this arm, notwith- 
standing which it was used with cnnsideraiMe effect upon sevCial 
occasions. 

A third mitrailleuse Cf which there is some esperimee as a milita^ 
arm, is the Bavarian mitrailleuse (FeM’sehe-Gesbhttz), two batteries 
of which were employed during the last war. 

The constraotion of this mitrailleuse leav^' much to be 
and Ae ^eet produced by it eaa oidy give an idea of whsrt; ma^t be 
done with one of really good eomiauettofi. It pnidaceK^ a 

marfeed resit at the affidif of ObulmierS j One' batteay of four pieces 
c»a»ng, fimidy, a batteiy of gans to rotiife when; al s'daistsmee of feoin 
900 to 1000 yards; and further, repelling three times the attaeMng 
ceteBjBS'o# tooiwmiy; 



2 


The inilrailloiisos wliipli nre Inwt. liiiowii hesMt's llinse .'ihuve nimipil 
am the luilrailltnir of ]\!o!iti;j'iiy mid ( 'hrislujilu', aiid i !ic- t iiiflin;; -int 
ini]iroV(>d liy (lie lliisshm tfeliernl ( hdotf (.tiio inilrailU'HM' N<tl.,d . The 
Hrsf i.K chudly a niotlilicalioii of fho Fn-nch mil rail loiiw, hut it ^o.-spcms 
I mt liitio iulviutlii.u'o over if, while ilio mndiliealioiiH in llie I hitlim; ^min 
made liy (Jeiiei'id (loiiolf are of doiihtful value. 

Tim 'e.onimill.ee wisli to >.dve here the more i-iieeial delails of tiie 
(liiromnf sorts oi mitrailleuses, of vvhiidi tlie (lalliuo toui lias hemi 
adoiilcd by Knylam! lUid Turki'V, the, Fvemdi mitrailleus.' hy Fraiiee 
alone, ihal of Muiiliouy and t’hristojihe hy Au.sivia. and that of Xohel 
hy .Uu,s,sia. .Mitrailleuses have also heeu the .siihjeet of e,v]>erimenl and 
sfudy in .several other I'luvojteau .slates. 

T.!ie eiimmitlee have snueht to aseerlain what are the i-ennirements ofa 
good nufcra,illeuse, and would lay them down thus: 

The raimlity of lire should rea,eh from .‘hlO to 4('l) rounds [ter minute. 

The me.ehauism .should uut he easily [>ut out of order, even if the 
raj.iidity of (ire may he requiri.'d mi oeeusions to e.veeed tlu' uormul 
standard. 

The moehaiii.sm, as well ns the other parts of the mitmillense, shouhl 
be strong and simple, and a.s little liahle as pnssihle to damage from rmst 
and fouling. 

The mitrailleuse .should, whim with ujiwardsof ddOtl rmiuds in earriage 
and limher, he eapahie of ilraiight by tuo horses. 

The pieee .should he eajialde of .separation from the carriage, and eaeh 
shouhl he easy of earriage by two men in [daees iuaeee.ssilde with lemseH, 

The mitrailleuse shouhl he furnished with ajiparatus for reguhitiug 
both horizontal .sjiri'iid ami seatleriug; the latter .should he eaj'uhle of 
easy adju.stnieut at dilfereiit angles ; tinully, two men .should he aide to 
perform all the dulie.s required while tiring. 

The necessary re(|uiremente ns to preeisioit of (ire and di.staueii are 
treated upon with the nmmmiitinii. 

In now passing to a suecinet de.seription of the mitnulleuse.s whieli 
have been sulimittod to experiment anti study, the committee will 
indicate at the. same time Uji to what point the different .systems fuliil 
the above requirements. 

Tfie Gatling Gvn. 

This belongs, as is well known, to the description of mitmilleuses in 
which the barrels revolve, and which are charged .HneeeH.sivoly. Kacli 
barrel has its special lock, which accompanies it during its revolution 
and is capable bf motion forwards and backwards, so as to cause the 
cartridge to enter the barrel; it also serves as a breech when di.sehargetl, 
and then extracts the empty eartiridge. In each lock there is a striker 
with spiral spring and an extractor. The revolution of tho system is 
awaged. by a omnk, adjusted on the right side of the piece. 

)Thb Glatliiig guns of more recent constraotiou prosont seveml 
upon the -test syetem, of which we will point out the 

The magazines first employed, containing 20 to 25 (wtridgea, m now 



roplacdd by “ drums,” which c.uiitiiiu 400 cartridges; and thereby greatly 
iiuM'ca^se, Uu^ rapicliiy of tire. 

Kiich lock C4111, without iuterfering with the rest of the piece, be taken 
r>ir f<)r oiMx,'p)]iuxul by a new on 

Tlu^ spring eN.tnu‘.tor which had not proved certain in operation, is 
now constriu'-itHl in such a manner that it cannot fail to extract the 
eiiipty cartridgi'., , . 

The gun has hocii furnished with an automatic scattering arrangement 
i!i connection with the crank which moves the system. 

On examining how, with tliese improvenients, the Gatling gun fulfils 
the retjuired (‘onditious, the committee consider, from data "^supplied to 
them, tliat this arm can fire from 300 to 400 rounds per minute ; but 
should tins numhtu' be (Exceeded the mechanism is very liable to get out 
of ordt‘r, — this is .moreover complicated, thoiigii it appears strong, and 
not liable to suffer from rust or fouling. 

.As lar as the committee are aware, no Gatling gun has been mounted 
so as to be eapalde of tlraught by less tlian four horses, which does not 
liow'ever render it impossible, though the piece itself weighs 3301b>s. for 
the smallest calil>re nuule. Tiiis w^eight would, under any circumstance, 
imuler its coiiveyance by hand difiicult. 

The Gatling gun has been furnished with various sorts of scattering 
apparatus, tlie last of which, at any rate, fulfilled all the required 
GouditioiivS. 

During fire the Gatling gun can be easily handled by two men, one of 
whom, if not hindeixui by smoke or other obstructions, could point the 
piece during the whole oi:‘ tlie firing. 

The result of what has been said is, that in all essential (xualificatioiis 
the (hitling gun fulfils, or with slight modifications of construction, miglit 
he made to fulfil, all the deddm-aia laid dowm by the committee; but 
since, as will be seen further on, this system must be considered as 
inferior in several important points to the two mitrailleuses constructed 
hj Messrs. Winborg and Palmgrantz, the committee do not consider it 
proper to recommend the adoption of the Gatling gun. 

The French Mitraille%m. 

The French mitrailleuse is composed of 25 barrels, fixed in five layers, 
one above the other, the whole surrounded with a bronze casing, so as to 
give it the appearance of a field gum 

This casing is prolonged to the rear,, where it forms a box, open at the 
top, in xvhich tlie loading apparatus is moved backwards and forwards by 
means of a screw placed' in prolongation of the medial line. 

The loading apparatus is composed of two parts, namely: — 1st, a 
cartridge plate with 25 lioles corresponding to the barrels, and in wliicli 
the cartridges were placed; and 2ndly, a firing arrangement wliicli 
contains 25 locks, each composed of a piston and a spiral ^spring. ^ 

In loading, the cartridge plate and the firing arrangement are carried 
forward i>y"th6 screw, during which operation the cartridges are partly 
pushed into the barrels, the pistons being brought up by a closing disc, 
which also produces the cocking of the piece. ^ , 
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- Hiis closing diac lias 25 holes, a»d can, by uicmw uC a lever Immllc 
fixed to the right aide of the piece, ho drawn snlhciently to tlu^ .si«!o t« 
allow the pistons to ])a8H tiirongli the w»vres}foiKli»g hoh‘s, and so to 
ignite the cartridges. The nuniber of rounds which run Uuliiuwlly hr- 
fired witli this niitrailleuse is only HH) to 150 {wr iniimle, a muiih(*r far 
less than that whicli the coinnuttee dccius rei|uisiU\ 

If it is added that the .service of thus arm is iaitovious. and dial flic 
uiitmilleuse easily gets out of oiiler,(a fact with regard to vvhirh it i.s 
only necessary to point out that the airtridges may he lirtal hchue ilui 
closing of the hrcech arrangement) the CoHuiiitUw. considrr that the 
adoption of this niitrailleuse’cannot hy my means 1« rccuimmmilcd. 

Tlie Milmillftm of Minttipiif tmi t'hrMopkf^ 

This mitrailleuse, which iu general priuciple.s mueli resemhh>.s (he 
French, dill'ei'S from it in the following purticuiiir.s. 

It is furnished with d" barrels in place of 25, aiui the snrw, by mi-aus 
of which the loading apparatius is hrought into play, is replaced by a 
lever moving in the same vertical plane as tlie medial line. 

The handle, winch gives rotation to the closing disc of the " jnstons, or 
striker's,” is also replaced hy a long handle which moves on the right 
side of the piece, parallel to the preceding one. 

Light charging discs replace the heavy cartridge plate. 

The rapidity of tire of this mitraiUcuse has atUunetl on the expert- 
mental ground tts much as from 250 to 400 rotiiuls per minnW ; hnt to 
obtain this result requires more skill in manipultitioa than cun lie 
expected under ordinary circuiastonctjs. Whih; cliivngiitg the di.sca tuie 
is more than usually liable to accidents xvliirJi would considemhiy 
reduce tlie aibresakl rate of tiring. 

The experiments made iu England have also shoxvn that ihi.s mitrail- 
leuee can only tim from 150 to 200 rounds per minute. The construe- 
tiop, ■which to a haaty glance appwra simple, is noyertlieless complicated 
enough, and the mephaajaw » compnSw of a lujaiher of parts. It is 
right to state that, notwithstanding its defects, it is solid and not easily 
; hable to get out of order. 

' like the Gatling gun the mitrailleuse of Montigny is considored to 
require four horses, if in cose of nacessity this might ho obviated for 
th* former, it m, however, little probable that it eould fiw the •ewmd. 
The latter is in itself heavier, aiad the oautihip hoMo, the ohaiging 
dis(M, and the pressure quoiim or "wedg^, neoessary to the teanaport of 
the ammamtion, add very considerably to the weight of the carrjj^go and 
limber. 

The space requmd for the carrfage-of theloiwimgdiiKS.iMjdamiaaaition 
contained ia thw is so gwat that the carriage md ii» li«bqf efa hardly 
'Waxey more tibna 2,500 oanaidges. 

The eer?>i«i% while firwg, of the Mo«tapf teqaiiet <b*e smui, and is 
peealiaaly wteotwi upon tost om elamging 

: -(Mseg, whia 'gwat s«ipi<!dtf ef fiw te Bii|«iied. 

two' 'lewam Miiad tUm 
laying while charging impee^ya 



Thu iort'.iioinff will show that iii inany respects the mitrailleuse of 
Moutijj,'uy !uul ('liristophe does not fulfil desiderata required by the 
(louuiiiU.ee. 

Tfu Bavarian Mitrailleuse. 

Tlie ('ouuiiii.tee have not had favourable opportunities of ascertaining 
the const ruel ion of t his mitrailleuse, but they have reason to believe 
that- it, is not sidisliudory ; for instance, it is reported that at the affair at 
(loulmiers, heretofore mentioned, where four mitrailleuses of this 
systmu were in action, all of them got out of order, so much so that after 

hours of tiglding only three out of their sixteen gims could be fired. 

Accordingly, notwithstanding tlie slight knowledge possessed of this 
ann, the Oommittcc do not consider it worth further notice. 

Tlie Mitrailleuse of Nobel. 

This mitraillense, identical in all its principal parts with the Gatling 
gun, and which has lieen represented as an improvement thereon, has 
rather lost than gained in efficiency by the greater number of the so- 
called improvemeuts. 

I’he aim of these seemed to be above all the reduction of weight and 
an increased rapidity of fire. 

The reduction of weight was obtained, on the one hand, by the 
Gonstvucliou of a lighter eavriage, which was detrimental to the accuracy 
of fire, and by a diminution in height of the breast of the piece, and on 
the otiier, by the reduction of the nuinher of barrels to six, of vffiich, 
besides, tlio length had similarly been I’educed. 

The increase, of rapidity of lire seems to have been aimed at by the 
fixing of the crank or handle upon the axis of motion of the system, so 
as to act directly, hut while by this means the rotation was rendered 
more rapid, and the drums had to he replaced by small magazines 
containing 25 cartridges each, the result has been such continual changes 
of magaziuo as have reduced the rapidity of fire, wMch it was sought to 
increase. 

In adding that the mitrailleuse has suffered several alterations tending 
to the better insertion of the cartridges, and the better extraction of the 
eiujity cases — alterations upon the efficacy of which the Committee do 
not wish to offer an opinion— it may be said that the principal differences 
between this arm and the Gatling gun liave been noticed. 

The experiments with the mitrailleuse Nobel, which the Committee 
were instructed by the General-in-Chief (Grand Master) of the Swedish 
Artillery to cany out, did not take place, in consequence of the ammu- 
nition received being, so to speak, unsaviceable, having given 60 per cent, 
of mis-fires, added to which the practice had to be suspended upon three 
occasions owing to the sticking of the cartridges. 

The Committee were further empowered to cease the experiments in 
consequence of a critical examination of the three mitrailleuses 
forwarded for experiments having shown the considerable inferiority of 
the mitrailleuse- Nobel compared with the other two. 



Tk^ Mifraiiknse of U-ljilmrtj ftnd 

T!)ewi‘. iiiv{‘iiivirs liavi» sakiiiltad fur irial Uu> tai ilu^ 

rominiriit^a of \vlnt*h flia (^ainnitlaa iIh iml roir.iiIv-'r ii ii*'!ii In -iPki* a 

ilcIniliM! Tt‘poii, its tiia iinanttinii hi< uat yvt !»i’aii imimtird 

T\w aarlior in data of tho?^i^ ptoro:^, whioli wo sliolt imw i all Xn I, ba'i 
10 To.volviop' Inmvls. whioh arc HjiiHOMn\o1y rliannai Onoy a 
crmliiioiip^ UHI oarliilnoM, 11io, ooustrontino is. m an nnuuni! »!.'•, iri% 
siinplo and and ooinparos ^^o1! in iho>o parlitolii^ hi^o, lin? 

Gatlinij; gun. In tho, oxinnanionis inado. and ol vUdt It vo didl -pn.ik 
furilu'r on, tbo iniimillonsi^ Xn. \ lias pVHvrHl in !»n pMintify 

aei'iiridn, notAviilialainiing Iho rapidily of tim rarr*l\ r^rndni! daHiiniinda 
per ndnuie. If lld.s limit. l»o oxooodod, t\w andung o| a t oiiidef* 
would l(‘ud delay in the tire, whieh would, laou'Vrr, luu In* .«! Inv.i 
dxivafimn 

The Ooinmit,lee d«> not consider {!■ nei'osMtry oi nunark iipno the. 
perfect rt'siHhince <d‘ iliis tiiil railleuse io ilamaye fioni nc'!. a tiie 
mecluinism is (mtirely prote(*leih and aImo^a allogoilh r id hom. i' 

As tile initrailleuse itself only weighs uhoui poO Ih'-.. and a-; its 
maga/ines are not of such a nature as lo Oimtrihulo in anv imok! d iloeroe 
to the weight of the. ainnmuition, there is na roiiMni to d^oJu hut th,u the 
desidemfii of the Committee, with respect to lightness, will h" lidldlrd. 

The initraillcnse is furnisheil with a lateral poiniiiig-apjfuralus iiml 
a scattering arrangement; the tormer of tho usual oon- 4 t?h litm, thr* 
latter, sirnplerthan (dher similar known nrrangeinon!<. 1- -id* : -y ii> 

fix and wmrk. 

Under no circninstanee are more than f-wo men reipiirta! for tlir* sm'vice 
of ihis arm, am! slionld “scallering" ma he deemed mpiisiun one iiuiti 
■/will siiilice* ■ . , , 

The mitraillenso (No. 2) of 'Wlnhorg and ralmerani/* ei>iisi>is of HI 
barrels placed on tim saim^ hori/ontnl plane. Tliey are tdiargcfl siniiiltii 
neonsiy; one imgazitm is iiipatih^ of emilaining 2dtl rounds, and tiio 
dischaige may take place alinosi simnitaneonsly, like a saho, or toiwHl 
after round. 

Ail the inecbanism is pni in motion ly a leverp working iiori/amlidly 
on the right side of the piece. 

The constrmdionmif tins inila*ailleiise is far simpler and slroitf^er iliiwi 
that of all others known, which at the same time* renders it litiln liahle lo 
derangement by rust or fouling. 

During the experiments, which ticcupiecl oiglil days, lids initraillcnse 
was stored in a clamp cellar and tkiMiieehanism \nm not eleuiied, hetwm’u 
the firings, and it may be stated that the rust whh‘!i appeurcil did not in 
•ahy way interfere with the working of the mecliaiiisiii. 

As with this ^mitrailleuse (No. 2) 450 rounds per miiniie were iirock 
kid aS a magarihe was emptied with a rapidity araouiiittig to a iliseliarge 
4f600- rounds' per rifinuto, and as the abow rapidity in no" way inhulked 
with the regular working of the mechanism^ — aaclod to wliich the iiiveiitow 
^ had tt in eontem|Montb' shorten slightly the motion of ilm Icvor, ilio. Uoia- 
'iftitee bblievetfM with fhis atp a rapidity of fire of Irfiiii 4(ICI l 4 i 5CID 
''^■•lOttnda'per mMte coult be attained wiii eertainty. 





Alflioiipli till* wvv^hi No. 2 oxeotKk slightly that of jNo. i ana 
tho ano n^^niwf^ a s^ninnvhat hoavior and more staWe carriage 

ilian thv l.iift r. h> hh the shook of the several rounds at a time, the 
C'oiiiitiifior rnfi'-iiler iltai ils 1 raiisjHUi, with the necessary amiimnition, 
will no! ivi|iiiro iiMor limn two horses, and that tlie piece, as well as the 
nirriuio*. In* oun'iod Iw hand. 

Thf' iiiflr.iiltoieo* Xo. 2 has ;oi ordinary stow hn laying laterally, and 
u >.w,itlorni-r apiniiwtim irmioimdio) of easy lixtnre and certain to act 

It » HI !<e oa’\od 10 a!! t a^e< hy oin* man. 

Tlie rMiiHiuth'o now pasNr> to t!m ex]Hriinenis nnidi^ on the mitrail- 
hoi \\hfd‘or;:and I‘a1inrnjnlz. The lollowiitg luhle contains the resiilt 
of fiir |iriuri|tj! ones ; ca?dt of f!nw tirings was against a target 8'x72", 
i!i\ idod iaiM 72 pails, nninhor»'d from ihv right of the target, ami occupied 

HIIO oacti, . 


No. e Mitraillouse — 
Win mum ami Pai<morantz. 


No, I "Mif raillotiM* 
WiMioci; amt Paiao camv. 


Remarks, 


Greatest No. of 
strikes ou 6 di- 
visions. 


Witliont 


ill ! m I Witiioat 


Umiiimt No, «y 
nlrikoM on 4 di 
viHitom. ■ ■ 


Tlie trail of the 
carriage was vio- 
lently forced into 
the ground, and 
many ballets 
passed over the 
target. 

Greatest No, of 
strikes on 9 di- 
visions, 

70 divisions struck. 


smil tm\ Witir 


nSdivbhiiis struck 


B1 Without 


OrctatiBt ,No, of 415 
Mtrlkos Oil H di- j 
viskuw, j 

nOdivisiouB gimok, ! 308 


Without* 


15 92 • With, 


94 Without 


<,«ri*rfctcst No. of ! 350 
on 7 di- j 

visions. 


’H Witliout 


GC> divisions struck. 


07 ilivisioiis struck, 400 


m 77 With, 


40 Without 


Without Hcfittered over 27 450 
divisioni* 


62dhnsions struck. 


33 With. 


Willi, 6*3 diviiiOBS almek | j 372 


The Committee think it right to make wane remnrk- npen f !h« jnv. l ii.m 
of iive of the mitroilleuse hi Hie foregoing expeviiomi • (‘n the one 

hand the earriagea were not of the eoiialruei ion wliit In in the o}mnnn of 
the Committee, tlie.y ought to he, nml Ihia without dnnhl .ontrihnied 
much to thia pre.eiaioii ; oii the otlter, the iiiilrailleu -e w.-t - n..; ndiu trd 
hcrorchaiid, in eouaeqneuce of which it was mveaaain !>• !"■ f>nicn( with 
a proviaioiial iidjuatiiieiit fei each dialaner, wliirli eonlil not e.i'c •' I'riii'i t 
reault, eaiMieiully at the furtheat diatanee ot (i.'m yards. HeMdr- the 
experimcnta, of which nele has been taken in tlie foicgoiie'. taMe, the 
mitrailk'use No. 2 waa aulijeeted to tlie following two .saho.'i, al a ilisi.nii e 
of 258 yards, and. agninat the hefore-nientioiH'd target, in order to ti'4 (he 
working of the autimiatie “ ae.iitU>ring” nrrangenient. Tiie follow utg; 

1 .St salvo.-6— 15— 2r)--;5;h---42---r.2-^ i’lH-.- tiT ; 

2,1(1 „ _7_14— 24— 22— 43 -- 0 I— liT dd. 

Hence we see that the etfeetive ahota were .slightly gre.ifer on the rigitt 
side of the target, hut that apart from this the (iialiihiition wa^. ng'nlar. 

Using the niitraillcnae without magazine, two men. withoul pier ions 
instruction, loading hy hand, and a third working the mitraillen.M', uhout 
100 rounds per luimitc could lie fired. 

With a view of ascertaining whether a rapidity of fire exceeding the 
normal rapidity was such as to exert any intiuence upon the preeiaion of 
fire, two roiiuda worn fired at a distance of don yards again, st thi’ fore- 
going target, during which one magazine wa.s emptiod in 2d” w iih itN per 
cent., and in 28" with (55 per cent, of strikes. Aaouiewhat alow lire of 
^ one magazine in 50" gave. 80 jior cent, of atrike.s. 

Wishing to ascertain the iitlUienee that the dilVeretmea which e-xiat 
between the Swedish and N(.)rwegiau ammunition would e.serei.'e upon 
the emjdoyment of the latter in the Swedish mitniilUni.se, the UommitUHi 
ascertained that the. ammunition of old pattern might, it i,s true. !h; 
employed, hut with a percentage of mia-firea much greater, in conaeiiueucu 
of tlie ^ater diamete.r of the case, from which it. followed that the 
stroke 0 ? the jiiston took place at loo great a distaneo from the rim, Tlio 
new ammunition is, on the other hand, too long to enter the magazines. 

During the tiring the following inconvenienees tiro, so; — With No. l.a 
cartridge was once jammed luider tlic cum of the luetdiani.sm. whicli cau.seil 
an interruption of the tiro. Thi.s was prohahly ctmsed hy an accidental 
too rapid motion of the handle. With No. 2, on two ocwwiwis an empty 
case, after extraction, remained in the mechanism, and in two harrols the 
extractors have several times failed to act. 

The first fault, which only caused a veiy slight cessation of tlie five, has 
prevented from again occurring, according to the tulvice of the t’om- 
mittee, by a sh^t modification, and it did not occur a^iin in the last 
1000 rounds. The fault observed in the two oxtnictors must Iw put down 
' to fardty mmufaebure. They are the same construction as those of the 
Gatling, which has shown iteielf in all respects trustworthy. 

In other respects the ahove-mantioiied mitniilkmso presents ono 
esaenl^ai advantage over all others, via. : that the non-extnuition of an 
empty cartridge case does not prevent tlie progress of tlie fire — only the 


airt«dg**, which sdiould Im iusei tetJ, is tlirown out and the othei-s can he 
itiNciicd, audiimi UH before. 

Kxperiinejit hiui furtlun- shown that by continuing the &e the extrac- 
tion of lui empty eu.sti winild take jdaco after one or two salvos, and thus 
cverylhiiig he pHt right of itst'lf. 

11ie (!(»niniilf4«! wi.sh to {M>int out., in conclusion, two qualities in the 
Swedish luit milleuHo of great importance. I'he tirst is, that it can in 
an instant tie rendertMl uwdesH to the enemy; and the second, that the 
firing meehanism ean he closed so that it is possible at drill to avoid 
the shoeks on t he piston whie.h would damage it, ami also that the ball 
iunnmaition may then la? employed without feai‘. 

Foumhal upon the, foM^oing the Committee considers itself justified in 
pnmoniifiiig the following judgment. 

•'Tim tAvo niifrai!h‘n.se.H ctniatructed by Messm. Winborg and Palm- 
cmttty. arc far atqwrifvr to all the others ; and that of these, that with 
Rxwl bjirrels (No, 2) is to he pitifered on account of its more simple and 
more .solid construction, its gmater rapidity of fire, its accuracy, and the 
ease with wiiie.h it is worked," 

After the dtxseription nml jndgrncnt passed upon the mitrailleuse 
.submitted to it, the (.Committee proceeded to consider this arm under 
varying circunustances, suggested by the General-in-Chief of the Swedish 
Artillery. 

With resjicct to the question of the employment of mitrailleuses as 
oflensive or defensive weapons, the Committee believe that this arm^is 
chiefly of a defensive nature, which, nevertheless, does not diminish its 
importance or merits, oven in Held warfare. 

Since the introduction of rifles of gi’oat rapidity of fire, it has become 
ie» aecesaary to consider combats in open countey than efforts to siejze 
positions, vilhigea, heights, the edges of forests, &c., the occupafaon of 
or the holding of which might often be of the gi’eiitest importance. 
AtUioks and counter attacks succeed one another; a position attacked and 
taken one minute, .should the next be eajjahle of defence against the 
determined efforts of tl)o enemy to re-take it. 

However, as reprd* the United this quality oi the 

mitndllepriSi tih# of taking pwt olueffy in defence, should not be 
considered as a fault, but rather h reaaoijt for its wtroducfcion amongst 
us. 

What has been said concenis naturally only tlie employment of 
mificailieuses in the field. In warfare of poaitioiB and in fortresses 
these arms have so great and so ©vidsat an imppitano© that opinions 
eaniwt differ thereon. 

From the ability of the mitrailleuse to produce, in a con&ei space, 
m mftintey fire of great eapidi^ and precision, it follows natetealy that 
tb .<uw pisete ahemW be emph^ed in such places and under such ciream- 
stmoe* if they did not exist, would require a considerable fcoce of 
infantry to produce a similar effect WhUe at the same time it follows 
fro>» the above ^at mitraSeuses should not be expected to taka the 
f tee flf Mtillwyj it «J#o. Mtows tite they should bo teaadiuto Irttecw, 


wMcli opinioti is };tnieval iu tkosB ariniBS it)to which the iiiitrailh'nsr has 

hee.u adopiwl . , i ii 

The doiiuiiitUio cemidcr that ti nutmillciiso hatli'ry MUifMt. 

of fouv piooos. 

T)ouhiless two uiitnu!lon8os (a luiif hat.ter.v) roiihl iiliHio f.tv<>n':ly 
reinforce a position, Init it. would) m prolVruhlc. iti ii cjisr of nnporl.Uii'c 
tliat a whole battery should he detailed, in onler that, teiino' of a poj,iti.<n 
might not he iinporille,d Ity tlui disnionnling of one or tao of ihe 
nutrailloiiHos by Ihe lire, of the. enemy. 

On the other hand, eire.Hm.stane,e.s are not lik«>ly ofieii to mise a lien 
the eiu]>loyinentof more than four initiuiilenses would he iiiu esMU) . 

It follows, from the duties which the (.'onimillee have thought tit to 
assign to the mitraillenses, that the latter shotild, in the .Haute inatutiT as 
the artillery, be placed under the command ttl tltedivi.sitmal Chiefs ; that 
they sliould be. apart of the divisional re.Hervi,i, and that they should not 
be attached to brigade.s or bait a lion.s, except wlaui lite latter ;ire omployei! 
uuder special circumstances, when the u.hc of mitruilleu.se , h might appear 
necessary. 

In no case, however, vshonld less than two tnilraillense.s ho tlcfacluai. 

The Committee, who cannot sulliciently insist tut the ini}uirttiitee of 
not confounding mitrailleuses with artillery, a.s ntutdi mi aeetuml of 
their effect as the proper nature of their employnienl, helitwes it to he 
proper with referenee to the organizatioji of tlii.s arm, that tUtring jautee 
time they should be attached to battcritts or regiments of iirliller|, atid 
when mobilised to the divisional artillery. 

To the second ipiestion of the (Tenerahin-eltief of artillery, viz. : 
whether the revolving or li.x;ecl sy’-sfeiu of liurnds i.s to lie pniferml, tint 
Committee does not feel itself in a. position to give a tlireel. atiswer, 
inasmuch as neither of these systems in itself wuulti htt an (>»aentia! 
condition of the arm. 

With respect to the ammunition which milnti!kuiHi*,s .sliouhl lat eoti- 
structed to take, the Camuiittee is convinced that it wowkl bo a great 
advantage if the same ammunition as that aimed by tlie infantry couhl 
be also used by the mitrailleuse, and that a departnns from this ntht 
should not take place except in cose of absolute necessity. 

Such a case might be, for example, if the ammunition was tdio weak to 
preserve, when employed in the mitrailleuse the actttmicy oS fire and 
velocity necessary when employed at the distance which tills arm might 
be employed, as for instance at 1000 ytmis. In laying flow n this distiini!.! 
the Committee starts from the supposition that the niitrailkni.se sliould 
never be employed against artillery when tliere is mom chance of the 
artillery dismounting the mitrailleuse than there is., of the latter pre- 
venting the service of the guns. 

The Committee would even he disposetl to fix this distance at less 
than 1000 yards did it not consider that the side pwesaing the mitmil- 
letise wouM either have the opportunity of measuring the ranges, or of 
, employing its own artillery at greater distences. 

.,, 1 ' ' The superiority of the miteailleuse' over infantiy, not only in tins 
satirfaotoiy .accuracy of fire i* jiataoeee of from 400 tu 1000 ytmte, wlMi 


yet St) (Somplete in 0 V«ry K'spwt, Ik'-' Wen w> tlwrirtijthly iriwi 
tiliat its ailoption is adriftet! ; and tin* CommittBi* i-onsidcr if desiralilf 
tliat this iiiitraillp.ns)^ should Iw further exjH’tiiHi)nt4'd )!)«*» in Swodiui — 
and that with tliis view, one at ItMtsl should Iv pimdinsfii and liffeil with 
a carriage and limber U> conform to the ikm^irnia before tmuitimunl. 

(Signed) Vhrmiimm,t\0(h Nor., 1H72. 

Steph, JMejukli,, Ku8. Krkn'ukh, IIo«e>-»eru, 

Fred. P. Westpelt, Thkoix Pudui;!!, <). Amoist. 

Th Jianh af lki> absm dt^laftcx iwe ; 

M. Steph. AfEjmEU*, Coloiied of tlw Brigatla of Norwegian Artilleiv, 
and Grand Master of Artillery. 

M. Klas. KRENaBR, Lieufc."Colonel of the Artillery of the Swwlish 
Coasting Navy. 

■ M. liosENBERO, Major in the Norw^ian Chas-seurs. 

M. Feed. WrarPEET, Captain in the Swedish Artillery. 

, M. Thbod. Fkolich, Captaiu of Brigml® in the Norwegian Artiilury, 

M. 0. Aqoist, Statf Ollicer of Artillery, Captain in the Gfitiia Regi- 
ment of Artillery. 

Tramktwn efrdfitd by 

EUGENE TinElJAULT, 

CImnmUof of ItyMim. 
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